
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=icmo20

Current Medical Research and Opinion

ISSN: 0300-7995 (Print) 1473-4877 (Online) Journal homepage: https://www.tandfonline.com/loi/icmo20

Descriptive analysis of the economic burden
of treatment resistance in a major depressive
episode

Qian Cai, John J. Sheehan, Bingcao Wu, Larry Alphs, Nancy Connolly &
Carmela Benson

To cite this article: Qian Cai, John J. Sheehan, Bingcao Wu, Larry Alphs, Nancy Connolly &
Carmela Benson (2020) Descriptive analysis of the economic burden of treatment resistance
in a major depressive episode, Current Medical Research and Opinion, 36:2, 329-335, DOI:
10.1080/03007995.2019.1671087

To link to this article:  https://doi.org/10.1080/03007995.2019.1671087

© 2019 Janssen Scientific Affairs, LLC.
Published by Informa UK Limited, trading as
Taylor & Francis Group.

Published online: 10 Oct 2019.

Submit your article to this journal 

Article views: 1612

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=icmo20
https://www.tandfonline.com/loi/icmo20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/03007995.2019.1671087
https://doi.org/10.1080/03007995.2019.1671087
https://www.tandfonline.com/action/authorSubmission?journalCode=icmo20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=icmo20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/03007995.2019.1671087
https://www.tandfonline.com/doi/mlt/10.1080/03007995.2019.1671087
http://crossmark.crossref.org/dialog/?doi=10.1080/03007995.2019.1671087&domain=pdf&date_stamp=2019-10-10
http://crossmark.crossref.org/dialog/?doi=10.1080/03007995.2019.1671087&domain=pdf&date_stamp=2019-10-10


ORIGINAL ARTICLE

Descriptive analysis of the economic burden of treatment resistance in a major
depressive episode

Qian Cai, John J. Sheehan, Bingcao Wu, Larry Alphs, Nancy Connolly and Carmela Benson

Janssen Scientific Affairs LLC, Titusville, NJ, USA

ABSTRACT
Objectives: To assess characteristics and healthcare costs associated with pharmacologically treated
episodes of treatment-resistant depression (TRD) in patients with major depressive disorder (MDD).
Methods: Patients aged �18 years with continuous health plan enrollment for �12months before
and after a newly observed MDD diagnosis (observed between 1 January 2010 and 31 December
2015) were included in this retrospective claims-based analysis. A pharmacologically treated episode
was defined as beginning at the date of the first MDD diagnosis and ending when a gap of 180 days
occurred between MDD diagnoses, or when a gap of 180days occurred following the end of the anti-
depressant (AD)/antipsychotic (AP) drug supply. When such a gap occurred, the episode end date was
determined to be either the date of the last MDD diagnosis or date of the end of AD/AP drug supply,
whichever was later. An episode was considered TRD if �3 AD regimens occurred. Episode duration,
medication regimens used, and relapse hospitalization were reported for TRD and non-TRD MDD epi-
sodes. Total all-cause and per-patient-per-month (PPPM) healthcare costs (in 2016 $) were estimated.
Results: Of 48,440 patients identified with �1 AD-treated MDD episode, the mean (SD) age was 39
(15) years, and 62% were female. Of all episodes, 7% were TRD, with a mean duration of 571 (285)
days vs. 200 (198) days for non-TRD MDD episodes. Mean total all-cause costs were $19,626 ($44,160)
for TRD and $7440 ($25,150) for non-TRD MDD episodes.
Conclusions: Results show TRD episodes are longer and costlier than non-TRD MDD episodes, and
that higher costs are driven by episode duration. Longer episodes imply protracted suffering for
patients with TRD and increased burden on caregivers. Effective intervention to shorten TRD episodes
may lessen disease burden and reduce costs.
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Introduction

Major depressive disorder (MDD) is a severe, chronic psychi-
atric illness associated with a number of general and psychi-
atric comorbidities. A leading cause of disability1, MDD in
the US has an estimated 12month prevalence of 10.4% in
adults, more than a third of whom are pharmacologically
treated2. Patients with MDD are at increased risk of suicide3

and collectively suffer decades of potential life lost4–6. The
incremental all-cause direct costs from MDD, estimated at
$99 billion annually7, stress the importance of understanding
the course of this disease to achieve timely, effective treat-
ments and reduce economic burden.

Patients with MDD experience relapsing, remitting epi-
sodes of illness that, in the clinical setting, are defined symp-
tomatically through various outcome measures. First-line
treatment is a combination of psychotherapy and antidepres-
sant (AD) medication, including selective serotonin reuptake
inhibitors (SSRIs), serotonin–norepinephrine reuptake inhibi-
tors (SNRIs), atypical ADs (e.g. mirtazapine) or norepinephrine
dopamine reuptake inhibitors (e.g. bupropion). About a third

of patients, however, fail to respond adequately even to mul-
tiple varied pharmacological treatments8. With only open-
ended treatment algorithms to guide clinical practice, such
patients come to be considered treatment-resistant8. They
tend to have poorer outcomes, more severe symptoms9, lon-
ger episodes10, more general and psychiatric comorbid con-
ditions11–13, poorer quality of life14 and higher risk for
suicide3,15. Months or years of trying various treatment regi-
mens without finding relief results in increased emotional
and financial burden to family and caregivers16–19 and higher
cost to payers20. Although no consensus definition exists for
treatment-resistant depression (TRD), one that is widely used
and recognized this year by the Food and Drug
Administration and the Agency for Healthcare Research and
Quality is “a failure to achieve an adequate response after
application of at least 2 AD treatment trials of adequate dos-
age and duration”8,21,22.

TRD is not only difficult to manage, but also costly. Both
at the episode level10 and over the course of the illness23,
TRD is significantly more burdensome to patient, caregiver,
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payer and society than MDD, and direct costs associated
with TRD increase significantly with level of resistance23.

Most previous studies have been conducted at the patient
level. An episode-level approach was chosen for this study
because of the richness of the data available at the level of
the single treatment episode, allowing empirical measures
associated with TRD episodes and non-TRD MDD episodes.
Thus, this study adds to existing knowledge by assessing the
real-world characteristics and economic burden that distin-
guish TRD from non-TRD MDD episodes among US commer-
cially insured patients. The relapsing, remitting nature of
MDD lends itself to examination of treatment patterns at the
level of the MDD episode and offers an opportunity to
understand the holistic burden of TRD that is distinct from
that of non-TRD MDD.

Methods

Study design

This episode-level retrospective cohort study used data
extracted from the IBM MarketScan Commercial and
Medicare Supplemental Databases. The Commercial Database
contains pharmacy and medical (inpatient and outpatient)
claims of employees and their dependents, and the Medicare
Supplemental Database profiles the healthcare experience of
individuals with Medicare supplemental insurance paid for
by employers. Both databases provide detailed outcomes
measures, including resource utilization and associated costs
for individuals covered annually by a geographically diverse
group of self-insured employers and private insurance plans
across the US. All study data were accessed with protocols
compliant with US patient confidentiality requirements,
including the Health Insurance Portability and Accountability
Act of 1996 regulations. Because this study used only statis-
tically DE-identified patient records, it was exempt from insti-
tutional review board approval.

Eligible MDD patients were selected during the study
period (1 January 2010–31 December 2015, Figure 1). A
pharmacologically treated episode was defined as beginning
at the date of the first MDD diagnosis and ending when a
gap of 180 days occurred between MDD diagnoses, or when
a gap of 180 days occurred following the end of the anti-
depressant (AD) or antipsychotic (AP) drug supply. When
such a gap occurred, the episode end date was determined
to be either the date of the last MDD diagnosis or date of
the end of AD/AP drug supply, whichever was later. Included
in the analysis were only pharmacologically treated MDD epi-
sodes: that is, only episodes consisting of both an MDD diag-
nosis and an AD prescription fill, with or without one of the
MDD-indicated APs, aripiprazole, brexpiprazole, olanzapine or
quetiapine. A treated MDD episode was considered TRD if it
had at least three AD regimens, where regimen was defined
as a continuous segment of AD medication use (allowing a
maximum 60day gap) with at least 28 days’ supply. The regi-
men may have included AD polypharmacy and/or augmenta-
tion with an AP. The sequence of medication regimens used
during an MDD episode defined a line of therapy (LOT).

Study patients

Selected patients had at least one MDD diagnosis
(International Classification of Diseases, 9th Revision [ICD-9]
code beginning with 296.2, 296.3; or International
Classification of Diseases, 10th Revision [ICD-10] code starting
with F32, F33) during the study period. The index date was
the date of the newly observed MDD diagnosis (i.e. the first
medical claim of MDD during the study period). Patients
were to be at least 18 years old as of the index date and
have at least 12months of continuous health plan enroll-
ment prior to and following the index date. Patients were
excluded if they had an MDD diagnosis or used an AD/AP
medication in the 12months prior to the index date, or had
a diagnosis of psychosis, schizophrenia, bipolar disorder,
dementia, or Tourette syndrome during the study period.
Patients whose episode either persisted beyond the study
period or had only one diagnosis of MDD were excluded.
This ensured that our study sample contained only com-
pleted episodes. The study cohorts were classified as TRD or
non-TRD MDD based on whether patients’ episodes qualified
as TRD.

Study measures

The main study outcomes were episode duration and all-
cause direct healthcare costs associated with the newly
observed pharmacologically treated MDD episode (referred
to throughout as the “newly observed treatment episode”).
Episode duration was examined because, compared to non-
TRD MDD, TRD is thought to be associated with longer epi-
sodes, and thus to have a more protracted illness burden.
Because MDD is associated with a number of co-occurring
general medical and psychiatric conditions, total all-cause
healthcare costs were examined as a more inclusive measure
of cost burden than depression-only costs. Total all-cause
costs were defined as the sum of insurer payments (includ-
ing coordination of benefits) and patient-paid cost sharing
(including co-payment, deductible and co-insurance) incurred
from fully adjudicated claims of prescription and medical
services associated with any condition. All-cause medical
services included the healthcare resource utilization associ-
ated with all medical conditions related to inpatient admis-
sions, emergency room (ER) visits, physician office visits and
other outpatient services. Because episode length varies
among patients, all-cause costs were also reported as per
patient per month (PPPM). All dollar estimates were inflated
to 2016US dollars using the medical care component of the
Consumer Price Index (CPI).

Characteristics of the newly observed treatment episode
examined include the following: percentage of episodes con-
sidered TRD; episode duration (days between episode start
and end); episode severity proxy (based on the ICD-9 and
ICD-10 diagnosis code observed on the index date, and clas-
sified as mild [ICD-9 296.21, 296.31 or ICD-10 F32.0, F33.0] or
moderate to severe [ICD-9 296.22–296.24, 296.32–296.34 or
ICD-10 F32.1–F32.3, F33.1–F33.3]); occurrence of relapse
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hospitalization (hospitalization with a primary diagnosis of
MDD or suicidal ideation); and number of LOTs.

Patient demographics such as age, gender, geographic
region (US census division), and type of insurance as of the
index date were described. The composite score,
Quan–Charlson Comorbidity Index (QCI), was used as a meas-
ure of morbidity during the 12months prior to the
index date24.

Statistical analyses

Descriptive statistics were calculated for study measures and
outcomes. Mean and standard deviation (SD) were calculated
for all continuous variables; frequencies and percentages
were reported for categorical variables. All statistical analyses
were conducted using SAS Enterprise Guide 7 (SAS Institute
Inc., Cary, NC).

Results

Patient attrition and demographic characteristics

Figure 2 shows enrolled patient attrition. Of 98,809 MDD
patients with at least one completed MDD episode, 48,440
(49%) received AD/AP treatment in their newly observed
treatment episode. Mean (SD) age was 39 (15) years; 62%
were female; 55% were covered by a PPO health plan
(Table 1).

Characteristics of the newly observed treatment episode

Mean (SD) newly observed treatment episode duration was
226 (225) days (Figure 3). AD/AP therapy began an average
of 24 (60) days after initial MDD diagnosis, and an average of
1.4 (0.7) LOTs were used. Slightly more than half of patients
(52.0%) were diagnosed with moderate-to-severe MDD at
index, and 9.9% experienced a relapse hospitalization. The
most common first-line AD/AP regimens were monotherapy
with SSRIs (63.0%), bupropion (10.5%) and SNRIs (7.0%).

Of the 48,440 newly observed treatment episodes, 3317
(6.8%) met the criteria for TRD and were included in the TRD
cohort. TRD episodes averaged 571 days’ duration and 3.5
(0.8) LOTs; 57.6% of patients with newly observed treatment

episodes of TRD were diagnosed with moderate-to-severe
MDD at index, and 13.7% of episodes included a relapse
hospitalization.

Non-TRD MDD episodes averaged 200 days’ duration and
1.2 (0.4) LOTs; 51.8% of patients with newly observed treat-
ment episodes of non-TRD MDD were diagnosed with mod-
erate-to-severe MDD at index, and 9.6% of episodes included
a relapse hospitalization. Mean (SD) Quan–Charlson comor-
bidity score was the same (0.3 [0.9], Table 1) for both TRD
and non-TRD MDD cohorts, indicating similar baseline phys-
ical comorbidity across the two cohorts.

All-cause health resource utilization of newly observed
treatment episodes

Across all newly observed treatment episodes, 14.7%
included an all-cause hospitalization and 14.7% had at least

365 days
clean period

1st MDD
episode

2nd MDD
episode

3rd MDD
episode

180 days
remission gap

Index date: initial diagnosis of MDD

12/31/20151/1/2010

Patient level

180 days
remission gap

AD LOT-i

1st MDD episode
MDD diagnosisMDD episode level

Episode start date
TRD date

Failed 2 AD LOTs Episode end date

AD LOT-2AD LOT-1Regimens

Study period

Figure 1. Study design. Abbreviations. AD, Anti-depressant; MDD, Major depressive disorder; LOT, Line of therapy; TRD, Treatment-resistant depression.

Patients 18 years old, indexed on the 1st MDD diagnosis during
the intake period
(N = 2,854,735)

Patients with continuous enrollment for 12 months pre- and post-index 
(N = 521,365; 18.3%)

Incident MDD patients without specific psychiatric comorbiditiesa

(N = 167,638; 32.2%)

Paitents with 1 completed MDD episodeb

(N = 98,809; 58.9%)

TRD episodes
(N = 3,317; 6.8%)

Non-TRD MDD episodes
(N = 45,123; 93.2%)

Paitents with 1st MDD episode treated with AD/AP
(N = 48,440; 49.0%)

Figure 2. Sample selection. Abbreviations. AD/AP, Anti-depressant/MDD-indi-
cated anti-psychotic; MDD, Major depressive disorder; TRD, Treatment-resistant
depression. (a) Exclusionary diagnoses were psychosis, schizophrenia, bipolar
disorder, dementia and Tourette syndrome. (b) All included episodes must have
begun and ended during the study period and, in addition to a first eligible
MDD diagnosis, must have had a subsequent MDD diagnosis or AD/AP medica-
tion claim.
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one ER visit. Most episodes included a physician office visit
(88.4%) or other outpatient services (91.3%). Among TRD epi-
sodes, 24.3% included an all-cause hospitalization and 32.6%
had at least one ER visit. Nearly all episodes included a phys-
ician office visit (97.6%) or other outpatient services (99.1%).
Among non-TRD MDD episodes, 14.0% included an all-cause
hospitalization and 13.4% had at least one ER visit. Most epi-
sodes had physician office visits (87.7%) or other outpatient
services (90.8%).

All-cause healthcare costs of the newly observed
treatment episode

Figure 3 presents all-cause healthcare costs for all newly
observed treatment episodes and by TRD status. On average
within newly observed treatment episodes, total all-cause
healthcare costs were $8275 (±$27,059; median: $2132; quar-
tile range: $6113), 85.4% of which were medical and 14.6%
were pharmacy. Medical costs were mainly attributable to
other outpatient services (39.9%) and inpatient hospitaliza-
tion (33.1%), followed by physician office visits (7.1%), ER vis-
its (4.6%) and long-term care (0.7%). Total all-cause PPPM
costs averaged $1101 (±$3395; median: $420; quartile
range: $725).

TRD episodes had a mean (SD) total all-cause PPPM cost
of $1031 (±$2195; median: $487; quartile range: $776); 83.6%
were medical and 16.4% were pharmacy. Medical costs were
mainly attributable to other outpatient encounters (41.9%)
and inpatient hospitalization (28.2%), followed by physician
office visits (7.3%), ER visits (5.7%) and long-term care (0.5%).

Non-TRD MDD episodes had a mean (SD) total all-cause
PPPM cost of $1115 (±$3596; median: $406; quartile range:
$709); 85.7% were medical and 14.3% were pharmacy.
Medical costs were mainly attributable to other outpatient
encounters (39.5%) and inpatient hospitalization (34.1%), fol-
lowed by physician office visits (7.1%), ER visits (4.3%) and
long-term care (0.7%).

Discussion

This study, based on health claims data from 2010 to 2015,
provides real-world insights at the episode level on the char-
acteristics of pharmacologically treated MDD episodes and
the distinguishing economic burden of treatment resistance.
MDD and TRD are episodic in nature. Although previous real-
world studies have addressed the burdens associated with
MDD and TRD, this study adds to existing knowledge by
focusing specifically on the characteristics and burden

Table 1. Patient characteristics of MDD patients with at least one MDD episode.

Overall (n¼ 48,440) TRD episode (n¼ 3317) Non-TRD MDD episode (n¼ 45,123)

Age, years, mean (SD) 39.2 (15.4) 37.7 (14.4) 39.3 (15.5)
Female, n (%) 29,837 (61.6) 2034 (61.3) 27,803 (61.6)
Region, n (%)
Northeast 6821 (14.1) 456 (13.7) 6365 (14.1)
Midwest 10,488 (21.7) 732 (22.1) 9756 (21.6)
South 15,436 (31.9) 1183 (35.7) 14,253 (31.6)
West 15,177 (31.3) 913 (27.5) 14,264 (31.6)
Unknown 518 (1.1) 33 (1.0) 485 (1.1)

Insurance type, n (%)
Commercial 45,989 (94.9) 3218 (97.0) 42,771 (94.8)
Medicare 2451 (5.1) 99 (3.0) 2352 (5.2)

Health plan type, n (%)
HMO 10,541 (21.8) 688 (20.7) 9853 (21.8)
PPO 26,478 (54.7) 1838 (55.4) 24,640 (54.6)
POS 4310 (8.9) 333 (10.0) 3977 (8.8)
CDHP 4772 (9.9) 322 (9.7) 4450 (9.9)
Other 2339 (4.8) 136 (4.1) 2203 (4.9)

QCI, mean (SD) 0.3 (0.9) 0.3 (0.9) 0.3 (0.9)
Follow-up period, days, mean (SD)a 932 (389) 1156 (371) 915 (386)

Abbreviations. CDHP, Consumer-driven health plan; HMO, Health maintenance organization; PPO, Preferred provider organization; POS, Point-of-
service plan; QCI, Quan–Charlson Comorbidity Index; TRD, Treatment-resistant depression.
aFollow-up period: calculated from the index date to the end date of continuous enrollment or end of study period, whichever was first.
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TRD episodes
(N = 3,317)
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(N = 45,123)
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$1,210
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$1,433
$8,230
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Figure 3. Average duration and healthcare costs of newly observed treatment:
MDD episodes. Abbreviations. ER, Emergency room; MDD, Major depressive dis-
order; SD, Standard deviation; TRD, Treatment-resistant depression.
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(including hospitalization as a proxy measure of relapse) of a
newly observed treatment episode.

This study aimed to further understand the natural course
of MDD and TRD episodes through the empirical measure-
ment of select episode features. Although adjustment would
better quantify the incremental burden potentially causally
attributable to TRD, such work has been done in prior stud-
ies of TRD, whereas these unadjusted results represent a
more novel approach. For many stakeholders, unadjusted
results can better inform decision making compared with
adjusted results, including: (1) a healthcare provider commu-
nicating a prognosis on treatment and episode duration to a
patient in an MDD or TRD episode; (2) a population-health
decision maker estimating MDD or TRD episode churn and
case mix in a population; or (3) an economic modeler deter-
mining an appropriate time horizon for individual treatments
and episode length in an economic model. In these cases
and others, unadjusted results are preferable to
adjusted results.

The literature supports that comorbid conditions are par-
ticularly prevalent among patients with MDD7,25. An ad hoc
patient-level analysis by Sheehan et al. showed that patients
with TRD were more frequently diagnosed at baseline with
co-occurring anxiety than patients with non-TRD MDD
(13.0% vs. 11.7%, respectively)26. Due to stigma surrounding
the disease, patients may report somatic complaints like
pain, fatigue, and sleep and appetite disturbances rather
than psychiatric complaints. Therefore, as a more complete
reflection of illness burden, both to patients and to payers,
we measured all-cause costs rather than costs related to
depression only.

Our descriptive analysis found that TRD episodes were
nearly three times longer on average than non-TRD MDD
episodes and involved more all-cause hospitalizations (24%,
TRD; 14%, non-TRD MDD). While PPPM costs were similar for
TRD and non-TRD episodes ($1031 and $1115, respectively),
total all-cause costs for TRD episodes were 3.5-fold higher on
average than non-TRD MDD episodes, due to their longer
duration (571 days, TRD; 200 days, non-TRD MDD). These find-
ings add to existing evidence. Ivanova et al.27 reported sig-
nificantly higher average direct 2 year costs for “TRD-likely”
employees ($22,784 in 2010 USD) compared with MDD con-
trols ($11,733); and Kubitz et al.10, who estimated costs
across multiple episodes, found TRD costs were three to six
times higher, depending on resource type. Mean episode
duration for TRD episodes from our study was shorter than
that from Kubitz et al. (571 days vs. 1004 days) which could
be due to their earlier study period (pre- vs. post-2010) and
our longer clean period (180 day vs. 120 day). In a recently
published article, Sussman et al.28 set the index date for TRD
at the initiation of the third treatment course as opposed to
the first treatment course, which shifts the focus of the com-
parison to later in the episode. Sussman et al. found smaller
cost differences between TRD and non-TRD MDD compared
with prior research using index dates earlier in the episode.
In our episode-based analysis, patients with TRD are followed
for a longer duration than those with non-TRD MDD because
TRD episodes are longer. In accordance with Sussman’s

findings, our episode-based approach led to smaller differen-
ces in PPPM between TRD and non-TRD MDD, even while
the total cost of the TRD episode is higher, because costs
may decrease later in an episode.

Prevalence estimates for TRD vary broadly due to differen-
ces in study design, TRD definition and methodology. Our
study found that 6.8% of newly observed treatment episodes
were treatment-resistant. Although lower than prevalence
estimates from clinical studies, 6.8% is compatible with other
recent claims-based estimates. Kubitz et al.10, using a US
commercial database and 15 year study period, reported that
6.6% of treated MDD episodes met the criteria for TRD and,
after adjusting for mean episode duration, 13.6% of episodes
were treatment-resistant. The Kubitz study differed from ours
in its longer study period, shorter clean period requirement
and multi-episode analysis. Amos et al.23, in a patient-level
analysis, reported 16% of MDD patients as treatment resist-
ant. The Amos study did not require episode termination
during follow-up, used a slightly longer study period and
included a broader list of AD medications (e.g. lithium, psy-
chostimulants and thyroid hormone) to meet TRD
classification.

It should be noted that findings from clinical trials expect-
edly differ from claims-based analyses, due mainly to inher-
ent design and methodological differences. Clinical trial
designs, for example, rely on comparatively homogeneous
study populations and well defined operational methods.
Strict inclusion and exclusion criteria result in an ideal study
population, enriched with the disease of interest, but not
necessarily reflective of the real world. In addition, clinical
trial protocols usually require regularly scheduled, symptom-
based assessments of treatment response, enriching the
resultant data with an empirically measured outcome of
interest. However, in the clinical setting, if clinicians do not
promptly adjust treatment when confronted with inadequate
response, the real-world incidence of TRD will appear lower
than in trial settings.

Lacking information from clinical assessments of treat-
ment response, claims-based analyses rely instead on indirect
translation of clinical decisions into proxy measures, such as
diagnosis codes and prescription fills. To better define the
treated MDD population, this study used both medical and
pharmacy claims, which increases the specificity of patient
identification. Our study used a useful, but arbitrary and pos-
sibly overly restrictive, 365 day pre-index “clean period” dur-
ing which there was no relevant diagnosis or prescription
codes. Our investigation also required a long, 180 day clean
period between episodes, to account for the depletion of
drug supply with an additional 2months, serving as a con-
servative proxy for remission. Finally, the inclusion of only
completed newly observed treatment episodes allowed the
cleanest and most complete data set. These design aspects,
while restrictive, are rigorous and conservative in the identifi-
cation of treatment non-response; however, they also
result in a prevalence estimate that is lower than
reported elsewhere.

MDD is often underdiagnosed29. When present, it often
does not respond adequately to currently available standard
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treatments, which generally start with SSRI monotherapy.
The STAR�D study showed a significant drop in the likeli-
hood of achieving remission after two failed LOTs.
Correspondingly, our study found that although SSRIs contin-
ued to be the drug class used most often across multiple
LOTs, their use dropped with subsequent LOTs. The degree
of inadequate response to currently available treatments
points to a significant unmet treatment need.

Taken together, findings from this episode-level analysis
add detail and empirical evidence that TRD imposes substan-
tial burdens, distinct from non-TRD MDD, on patients
and payers.

Limitations

Interpretation of results should consider the following study
limitations. Administrative claims data are collected for facili-
tating payment for healthcare services. As such, diagnoses
may be incomplete or inaccurate, leading to potential mis-
classification bias. For MDD specifically, stigma may contrib-
ute to an underestimation of prevalence. Similarly, generic
prescriptions paid out of pocket are not captured in claims
databases, potentially contributing to underestimation of
both drug utilization and, in the case of our study design,
episode duration. Prescription dispensing records are not
necessarily reflective of actual medication taken, potentially
leading to misinformation bias. Psychological therapies are
commonly utilized in the treatment of TRD. However, they
are generally underreported in administrative claims data-
bases due to the mental/behavioral health “carve-out” billing
mechanism, where mental health services are contracted dir-
ectly with mental health organizations and billed for separ-
ately from remaining healthcare benefits. Therefore, this
study did not report the utilization and costs of psychothera-
pies. This study employed an empirical clean period length
and maximum permissible gap, which may impact the identi-
fication of MDD episodes and regimen LOTs. Patients with
only one MDD diagnosis and episodes without an AD/AP
pharmacy claim were excluded from analysis as a measure to
increase the specificity of sample selection. Such cases were
considered to be invalid as they could potentially arise from
administrative errors. Although this approach improved our
confidence in accurately representing the TRD population, it
also resulted in a smaller overall sample size and higher esti-
mated burden in the control group. Costs represented in the
claims data are limited to the paid amounts of adjudicated
claims to individual hospitals and providers; thus, indirect
costs, such as those associated with caregiver burden, were
not considered. This study was composed of patients cov-
ered by commercial or Medicare supplemental insurance;
therefore, results are not generalizable to other populations.
By design these results do not generalize to patients with
episodes that extended beyond the follow-up period, as only
patients with completed treatment episodes were eligible.

Conclusions

This study examines, in a focused real-world setting using
the newly observed treatment episode, the characteristics of

treated MDD episodes and the distinguishing economic bur-
den of treatment resistance. TRD is associated with longer,
and thus costlier, episodes than non-TRD MDD. The results
underscore the importance of understanding what distin-
guishes TRD from MDD to facilitate its early identification
and reduce healthcare costs.
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