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Database Studies of Treatment-Resistant Depression
Should Take Account of Adequate Dosing
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ABSTRACT

Background: The objective of this study was

to estimate how commonly patients with
pharmacologically treated depression (PTD) do

not receive adequate doses of antidepressant

(AD) medications. Such prescribing would have
epidemiologic and clinical implications. Patients with
PTD have treatment-resistant depression (TRD) if
they do not benefit from >2 AD medications taken
with reasonable compliance for adequate durations
at adequate doses. Some database studies of TRD do
not assess AD medication dose and would, therefore,
overestimate TRD incidence unless physicians treating
PTD patients routinely prescribe AD medications at
adequate doses before changing medications.

Methods: Using data from 3 US health services
databases from September 1, 2010, through December
31,2014, we created PTD cohorts and defined an AD
medication era as a sequence of dispensings with

<30 days between the end of the days’ supply of each
dispensing and the start of the next. We classified AD
medication eras according to whether they had > 1
dispensing at or above the minimum therapeutic dose.

Results: The proportion of AD medication eras with
>1 dose at or above the minimum therapeutic dose
varied from 59.6% in the Medicaid database to 66.0%
in a database of privately insured patients.

Conclusions: In the population at risk for TRD, a
substantial proportion of AD medication dispensing
eras do not reach the minimum therapeutic dose. TRD
incidence is likely to be overestimated in database
studies that do not take account of dose. Clinicians
should be aware that AD medication regimens

are often stopped without reaching the minimum
therapeutic dose, which may cause unnecessary
switching.
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D efinitions of treatment-resistant depression (TRD) vary,'~!!
but the core concept is that a patient with pharmacologically
treated depression (PTD) is considered to have TRD if he or she
did not benefit from at least 2 antidepressant (AD) regimens that
were taken with reasonable compliance at or above the minimum
therapeutic doses and at adequate durations that would normally
be effective.! We were developing a protocol for a study of the
epidemiology of TRD in the United States based on administrative
claims data and, as part of the literature review, we noted that though
several recent studies explicitly considered the adequacy of the dose of
AD medication® or the titration of the AD medication dose,>!! others
did not.>” We thought the latter approach was reasonable because
we assumed that a physician who was treating a depressed patient
with an AD medication would raise the dose of that medication to at
least the minimal therapeutic dose before changing to a different AD
medication. However, we also thought there were several possible
reasons, eg, concerns about observed or anticipated adverse effects,
that would make it desirable to have evidence to support or refute
that assumption before building it into our protocol by ignoring dose.

Since it is challenging to accurately estimate the daily dose of
medications from pharmacy dispensing records, we sought guidance
for the design of the protocol. So, we examined the question with an
analysis that could be readily performed on the basis of open-source
tools developed within the Observational Health Data Sciences and
Informatics (OHDSI) collaborative.!>!3

METHODS

This study was based on data from September 1, 2010 (the study
start date), through December 31, 2014 (the study end date), in
3 US health services databases: Truven MarketScan Multi-State
Medicaid (MDCD), Truven MarketScan Medicare Supplemental
Beneficiaries (MDCR), and Truven MarketScan Commercial Claims
and Encounters (CCAE). We defined a cohort of patients with PTD
as those who had a dispensing of an AD medication between January
1,2011, and December 31, 2011 (the date of that dispensing was the
index date); had a diagnosis of depression within 30 days of their
index date; were >10 years of age at their index date; had at least
120 days of continuous observation prior to their index date with
no diagnosis of depression or dispensing of AD or antipsychotic
medication; and had no prior diagnosis of any excluded condition:
psychosis, mania (including bipolar disease), or dementia. The
episode of PTD began on the index date and ended if the subject had
120 days with no diagnosis of depression and no dispensing of an AD
or antipsychotic medication, the subject left the database (ignoring
breaks of <30 days), the subject received an excluded diagnosis, or
the subject reached the study end date. A subject could have more
than 1 PTD episode.
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B At least one-third of initial antidepressant regimens are
stopped or changed without reaching the minimum
effective dose.

B |f an antidepressant regimen is ineffective and not limited
by factors such as adverse effects, clinicians should
consider whether the dose is adequate before switching
to a different medication.

Although clinical trials often define TRD as a subset
of major depressive disorder (MDD) and confirm the
diagnosis of MDD with standardized screening tools, it
seemed unlikely that practitioners would use such tools. We,
therefore, followed the approach of several of the database
studies cited previously®>!! and included a wider range
of depression diagnoses: MDD (ICD-9 296.2x, 296.3x),
neurotic depression (ICD-9 300.4), and depressive disorder
not otherwise classified (ICD-9 311).

We defined a medication in terms of the active drug
substance and defined an AD medication era as a sequence of
dispensings of an AD medication during an episode of PTD
with no more than 30 days between each dispensing of the
medication and the end of the days’ supply of the previous
dispensing. The units of tabulation were these drug eras, and
we defined an AD medication era as reaching an adequate
dose if at least 1 dispensing in that era had a daily dose at or
above the minimum effective dose for that medication on the
basis of the Massachusetts General Hospital Antidepressant
Treatment Response Questionnaire.!* The AD medications
included in the present study were limited to the extensive
list in the publication by Desseilles et al.'* Because we
were assessing adequacy of dose based on the individual
dispensings without taking account of the possibility that
several concurrent or nearly concurrent dispensings of the
same medication might be combined, we also estimated the
proportion of AD medication dispensing days for which the
same medication was dispensed to the same patient 2 or

more times on the same day, whetherat the same dose or at
different doses.

RESULTS

The proportion of AD medication eras with at least 1 daily
dose at or above the minimum therapeutic dose varied from
59.6% in the Medicaid database to 66.0% in a database of
privately insured patients (Table 1). The proportion of AD
medication dispensing days for which the same medication
was dispensed 2 or more times was 1.2% in the CCAE
database, 1% in the MDCR database, and 2.3% in the MDCD
database.

DISCUSSION

Across the 3 databases, at least one-third of all AD
medication eras had no dispensings at or above the minimum
effective dose. The likelihood that an AD medication would
have a dispensing at or above the minimum effective dose
increased with the number of dispensings, but even in AD
medication eras with relatively large numbers of dispensings,
more than 20% of eras had no dispensings at or above the
minimum effective dose. If higher doses were frequently
achieved via concurrent or near-concurrent dispensings of
the same AD medication, we would expect to see a substantial
frequency of 2 or more dispensings of the same AD
medication on the same day, but only approximately 1% of AD
medication dispensings involved 2 or more dispensings of the
same AD medication on the same day. Thus, these findings
argue persuasively that, in the population at risk for TRD, a
substantial proportion of AD medication dispensing eras do
not reach the minimum effective dose, and, consequently, the
incidence of TRD is likely to be overestimated in studies that
do not take account of dose.

The finding that AD medication regimens are often
stopped before reaching therapeutic doses as described in
Desseilles et al'* suggests that the possibility of inadequate

Table 1. Relationship of Adequate Dose to Number of Dispensings

No. of CCAE (% of eras with a MDCD (% of eras with a MDCR (% of eras with a
Dispensings CCAE dispensing = minimum MDCD dispensing = minimum MDCR dispensing = minimum
in the Era? (no. of eras) effective dose) (no. of eras) effective dose) (no. of eras) effective dose)

1 168,095 58.2 29,561 543 12,217 54.5

2 67,805 65.4 10,861 59.5 4,407 60.5

3 36,905 70.8 4,981 64.7 2,060 65.2

4 25,484 721 3,287 65.5 1,512 67.0

5 17,492 74.8 1,980 68.1 972 68.7

6 13,698 74.8 1,473 67.5 754 69.6

7 10,015 76.7 1,094 71.0 586 713

8 7,862 75.8 878 70.3 461 711

9 6,175 785 631 72.3 396 67.9

10 5,020 77.2 547 726 285 726

1 4,037 79.6 448 723 242 70.7

12 3,727 79.5 377 69.2 193 64.2

>13 22,724 80.7 2,657 74.6 1190 66.8

All 389,039 66.0 58,775 59.6 25,275 60.1

2Era is defined as a sequence of dispensings of an antidepressant medication during an episode of pharmacologically treated
depression with no more than 30 days between each dispensing of the medication and the end of the days’ supply of the previous

dispensing.

Abbreviations: CCAE =Truven MarketScan Commercial Claims and Encounters, MDCD =Truven MarketScan Multi-State Medicaid,

MDCR=Truven MarketScan Medicare Supplemental Beneficiaries.
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dose should be censidered before a patient receiving an'AD
medication that appears ineffective and whose dose is not
limited by observed or anticipated adverse effects is switched

to a different AD medication.

The main limitation of this study is that the databases used
for it, and for the cited studies of TRD, do not offer information
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about the reasons for stopping an AD medication, which
might include the end of clinical depression or observed or
anticipated adverse events. Among its strengths are that its

criteria for clinically effective dose and for TRD are based

the data by purchase through Truven MarketScan,
and the inclusion criteria specified in the Methods
section would allow them to identify the same
cohort of patients we used for these analyses.
Interested individuals may see http://truvenhealth.
com/markets/life-sciences/products/data-tools/
marketscan-databases for more information on
accessing Truven MarketScan data. We confirm that
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