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Increased awareness of depression and
the development of more tolerable agents
have fueled the expansion of the antide-

pressant market, which currently exceeds
$20.3 billion annually.1 The introductions of
generic immediate-release (IR) paroxetine
and citalopram along with new market
entries, such as controlled-release (CR)
paroxetine, escitalopram, and duloxetine,
create challenges for formulary decision
makers when choosing a clinically appropri-
ate cost-effective therapy. As employers and
health insurance providers consider ways to
manage their antidepressant formularies,
there are various questions that must be
addressed, such as: Are there clinical differ-
ences between the selective serotonin reup-
take inhibitor (SSRI) agents? Are there
differences in the range of indications for
which SSRIs are approved? Current strate-
gies for managing antidepressant costs
include tiered benefits, mandated generic
substitutions, or required documentation of
medical necessity, which have been derived
from the premise that all antidepressants are
equally efficacious and tolerable across all
indications.2 A cost containment design that
emphasizes this premise is a generic step
therapy (GST) prescription formulary, in
which a patient requiring antidepressant
treatment must first begin with a generically
available product. However, although these
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Abstract
As the antidepressant market continues to

expand, it is important for healthcare decision mak-
ers to develop clinically and economically sound
drug benefit designs. As such, the purpose of this
study was to determine the economic implications of
a generic step therapy (GST) formulary compared
with an open formulary for selective serotonin reup-
take inhibitors (SSRIs) in patients with anxiety disor-
ders. A model simulating the SSRI treatment patterns
of patients diagnosed with an anxiety disorder in a
hypothetical health plan with 1 million members was
developed. Treatment options were generic SSRI
agents (ie, fluoxetine, paroxetine immediate release,
and citalopram) and branded SSRI agents (ie, sertra-
line, paroxetine controlled release, and escitalo-
pram). After treatment initiation, patients could
achieve 180 days or more of continuous therapy with
no evidence of therapy change, achieve less than
180 days of therapy with no evidence of therapy
change, or have a change in therapy.

Consequently, patients incurred differential aver-
age annual medical and prescription costs. Model
probabilities and costs were estimated from pub-
lished literature and database analyses. The GST for-
mulary resulted in a greater frequency of therapy
change than the open formulary (41.3% vs 36.8%)
and a lower frequency of continuous therapy for at
least 6 months (25.3% vs 29.8%). Costs of SSRI med-
ication were lower for the GST formulary than for
the open formulary ($11.6 million vs $14.8 million).
Medical costs were considerably greater for the GST
formulary than for the open formulary, however
($178.7 million vs $174.9 million, respectively),
with a total cost of $190.3 million for the GST for-
mulary versus $189.6 for the open formulary. The
incremental cost of implementing a GST formulary
over 1 year was $684 360, or $0.06 per member per
month. A sensitivity analysis indicated that the
model was most sensitive to changes in the cost of
SSRI drug therapy and the average annual medical
costs for patients with evidence of therapy change.
The results of this model indicate that implementing

a GST formulary for SSRIs in patients with anxiety
disorders may be associated with an increased
amount of therapy change and early treatment dis-
continuation, resulting in an overall cost increase to
a health plan.

(Am J Manag Care. 2005;11:S370-S379)

 



approaches may decrease antidepressant
drug costs, they fail to account for differ-
ences in the tolerability of these agents,
which may substantially affect the number of
patients that remain on therapy for an ade-
quate period of time to achieve remission.3

Studies have shown that tolerability differs
across the SSRI agents, with some of the
newer branded available agents having
increased tolerability over older generically
available products. For example, 14% of
patients reported nausea with paroxetine CR
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Figure 1. Model Treatment Pathway Framework
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*During the time of this model conceptualization, citalopram became available generically and thus was included in
both the GST and the open formulary.
CR indicates controlled release; IR, immediate release; SSRI, selective serotonin reuptake inhibitor; ED, emergency
department; PMPM, per member, per month; GST, generic step therapy.



compared with 23% with paroxetine IR.3

Rates of treatment discontinuation and ther-
apy change are also different across the
SSRIs, which is likely associated with the dif-
ferences found in tolerability.4,5 These find-
ings are important because the initiation of a
GST formulary may increase the percentage
of patients requiring a therapy change or dis-
continuing therapy early due to tolerability
issues. This may be especially true in patients
with anxiety disorders, a prevalent group of
disorders commonly treated with SSRIs and
often comorbid with depression.6,7 However,
there is little comparative literature on anti-
depressant treatment outcomes in this popu-
lation.

Because both therapy change and early
discontinuation have been associated with
an increased risk of relapse or recurrence in
patients with anxiety and/or depression,
these findings raise concern over the appli-
cability of restrictive formulary designs.8,9

The inability to select a therapy that has
demonstrated improved efficacy or tolerabil-
ity may increase the risk of patient nonad-
herence, consequently increasing the risk of
relapse or recurrence and potentially offset-
ting any pharmacy cost savings from the
restrictive drug formulary.5,10 As such, the
purpose of this study was to evaluate the

economic implications of a GST formulary
compared with an open formulary, allowing
for first-line branded agents, on SSRI agents
in patients with anxiety disorders in a simu-
lated health plan population.

METHODS

To evaluate the economic impact of a GST
formulary policy, a conceptual framework
was constructed to simulate the pharmaco-
logic treatment pathway of patients diagnosed
with anxiety in a hypothetical health plan. As
illustrated in Figure 1, this framework incor-
porates differential rates of diagnoses, length
of therapy, and antidepressant therapy
change rates for each SSRI agent available, as
well as all relevant medical and pharmacy
resource utilization from a health plan formu-
lary perspective. A model was then developed
to estimate the total medical and pharmacy
costs of therapy and was run simultaneously
and independently for each formulary.

Using literature-based and market re-
search sources as listed in Table 1, the
model identifies the proportion of patients
within a health plan population who newly
initiate therapy with an SSRI agent over 1
year. The model pathway displayed in
Figure 1 assumes that each patient within a
health plan’s population who is prescribed
an SSRI agent is being treated for either
depression alone or anxiety with or without
comorbid depression. However, patients
with depression alone were not included in
further analysis and only patients with anx-
iety and comorbid depression or anxiety
disorders alone were analyzed in the model
simulation. The distribution of patients
receiving each agent is determined based
on an average hypothetical plan’s market
share distribution of the SSRI agents, with
base case market shares obtained from
VONA Data Management in this model
(shown in Table 1).14 The market share of
the generically available SSRI agents for
the GST formulary was determined by
assuming similar patterns of distribution as
for the open formulary; that is, that fluoxe-
tine would have the greatest market share
(45%), followed by paroxetine IR (30%) and
citalopram (25%). The model then assumes
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Table 1. Plan/Utilization Assumptions of Model

Parameter Model assumption/value

Plan population 1 million members

Members who receive antidepressants (%) 5.9

Patients with AD who receive SSRIs (%) 68

Total SSRI population 40 120

SSRI population treated for anxiety (%) 80

SSRI population treated for anxiety 32 096

SSRI market share, open formulary (%)
Fluoxetine 20.2
Paroxetine IR 12.8
Citalopram 10.6
Sertraline 27
Paroxetine CR 8.5
Escitalopram 21

AD indicates antidepressant; SSRI, selective serotonin reuptake inhibitor; 
IR, immediate release; CR, controlled release.
Sources: References 11-14.



that for both formulary policies, patients
will experience continuous treatment last-
ing 180 days or longer in accordance with
national treatment guidelines, discontinue
treatment early (<180 days of treatment),
or have a therapy change, defined as either
a switch (discontinuation of an index med-
ication accompanied by the initiation of a
new agent), short-term augmentation (an
overlap of >30 days but <60 days between
the index medication and a new medica-
tion), or long-term augmentation (overlap
of an index medication with another anti-
anxiety agent for at least 60 days).15,16

Probabilities from published literature and
database studies were used to determine
the distribution of patients into each treat-
ment cohort.

Model Inputs

Inputs for this analysis were obtained
from published literature and retrospective
database studies. Inputs for the sequential
pathway are displayed in Table 2 and inputs
for the resource utilization are detailed in
Table 3. Additional model inputs were
derived from the Red Book 2005.18 Cost val-
ues are shown in 2004 US dollars.
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Table 2. Distribution Into Patterns of Utilization

Therapy change (%),
SSRI agent independent of LOT

Fluoxetine 43.9

Paroxetine IR 38.3

Citalopram 40.3

Sertraline 35.0

Paroxetine CR 30.8

Escitalopram 31.8

LOT (%)
SSRI agent ≥180 days <180 days

Fluoxetine 45.4 54.6

Paroxetine IR 40.2 59.8

Citalopram 42.7 57.3

Sertraline 43.2 56.8

Paroxetine CR 55.3 44.7

Escitalopram 55.3* 44.7

Distribution (%), LOT adjusted for therapy change†

SSRI agent ≥180 days <180 days Therapy change

Fluoxetine 25.4 30.7 43.9

Paroxetine IR 24.8 36.9 38.3

Citalopram 25.5 34.2 40.3

Sertraline 28.1 36.9 35.0

Paroxetine CR 38.3 30.9 30.8

Escitalopram 37.7 30.5 31.8

*Data for escitalopram were not available at time of analysis; therefore, rates were set equal to paroxetine CR.
†LOT adjusted by assuming equal likelihood of therapy change regardless of achieving 180 days of therapy. For
example, 43.9% of fluoxetine patients achieving ≥180 days were assumed to change therapy (43.9% x 45.4% =
19.9% of fluoxetine patients who achieve ≥180 days will have a therapy change; therefore, 25.4% of patients who
achieve ≥180 days will not have a therapy change). A similar adjustment was made for <180 days.
SSRI indicates selective serotonin reuptake inhibitor; LOT, length of therapy; IR, immediate release; CR, controlled
release.
Sources: References 4,17.



Outcome Measures

Based on the differential rates of length of
therapy adjusted for therapy change for each
SSRI agent shown in Table 2, patients are
distributed into those who achieved at least
180 days of therapy, those who achieved less
than 180 days of therapy, and those who had
a therapy change. For example, in the hypo-
thetical plan population of 32 096 patients
taking SSRIs for anxiety, fluoxetine compris-
es 20.2% of the SSRI market, or approxi-
mately 6483 patients. Based on the
literature, 25.4% of patients taking fluoxe-
tine achieve 180 days of therapy (1647
patients), 30.7% achieve less than 180 days
of therapy (1990 patients), and 43.9% have a
therapy change (2846 patients).

After patients are distributed into the
respective treatment cohort of at least 180
days of continuous therapy, less than 180
days of therapy, or therapy change for the
open formulary policy and the GST formula-
ry, resource utilization is calculated. Total
medical costs inclusive of all claims for med-

ical-related services in a 1-year period and
total annual antidepressant prescription
costs for each formulary policy were esti-
mated. A 1-year time frame was chosen to
adequately capture differential costs in
resource utilization after treatment. The
total medical and pharmacy costs for each
utilization pattern were determined, as well
as the total medical and pharmacy costs. To
compare costs across each formulary policy,
a per member, per month (PMPM) cost was
assessed for the GST policy versus the open
formulary policy.

SENSITIVITY ANALYSIS

A sensitivity analysis was conducted to
measure how robust the results of the model
were to changes in the base case model
inputs and to determine what key inputs
drive the model. Using a Monte Carlo simu-
lation, the inputs were varied independently
while holding all other variables constant,
for a range of 20% around the mean base
case input. This was repeated for 1000 trials
to determine a range of cost estimates for
each formulary model. A univariate sensitiv-
ity analysis was then performed around each
variable to estimate the relative impact of
changing the base case estimate. The distri-
bution of all variables used in this model was
assumed to be normal across a range of rea-
sonable estimates.

RESULTS

The simulation model represents the
effects of implementing a GST formulary
within a hypothetical health plan population
of 1 million covered lives. The affected
patients within the health plan consist of
5.9% of the entire population who are
assumed to receive any antidepressant ther-
apy, and 68% of these patients initiate anti-
depressant therapy with an SSRI agent.11

This is approximately 4.0% of the total plan
population, or 40 120 patients. As discussed
above, the model assumes that of patients
who receive antidepressant therapy, 80% are
seeking treatment for anxiety-related illness,
for a study population of 32 096 patients.
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Table 3. Resource Use/Cost Inputs 

Model
Resource assumption/value ($)

Weighted average cost per prescription 
(wholesale acquisition cost)*
Fluoxetine 15.58
Paroxetine IR 64.23
Citalopram 32.74
Sertraline 68.96
Paroxetine CR 72.30
Escitalopram 59.13

Average number of prescriptions filled per year
≥180 days 10.14
<180 days 3.81
Therapy change 12.30

Average medical costs ($)
≥180 days 4102
<180 days 5223
Therapy change 6741

*Weighted average cost accounts for the distribution of the various 
strengths of each product, using wholesale acquisition costs for a 
30-day prescription.
IR indicates immediate release; CR, controlled release.
Sources: References 18-20.



Utilization Patterns

As seen in Figure 2, therapy change was
the most common utilization pattern
observed (open formulary, 36.8%; GST for-
mulary, 41.3%), and continuous therapy for
longer than 6 months was the least common
utilization pattern observed (open formula-
ry, 29.8%; GST formulary, 25.3%). The GST
formulary results in a higher number of
patients requiring a therapy change or dis-
continuing therapy before 6 months and a
lower number of patients who have continu-
ous therapy for at least 6 months.

Costs of Implementing a GST Formulary

Due to the increase in therapy change
rates, the total number of prescriptions filled
during the 1-year period rises for the GST
versus the open formulary (286 233 pre-
scriptions annually for the GST formulary vs
282 904 prescriptions for the open formula-
ry), but the total cost of SSRI therapy is
lower for the GST ($11.6 million for the GST
formulary vs $14.8 million for the open for-
mulary) (Figure 3) due to decreased utiliza-
tion of relatively higher-cost branded agents.
The annual pharmacy costs of each formula-
ry can also be represented by a PMPM cost of
$0.97 for the GST formulary and $1.23
PMPM for the open formulary (a net reduc-
tion of $0.26 PMPM for the GST formulary).

However, although the pharmacy costs
associated with the GST formulary are
lower, as expected, there is a significant
increase in medical costs associated with
implementing the GST formulary. Medical
costs over a 1-year time frame totaled
$178.7 million for the GST formulary as
compared with $174.9 million for the open
formulary. This can also be represented by a
PMPM of $14.89 for the GST formulary and
$14.57 for the open formulary, for a net
increase of $0.32 PMPM for the GST formu-
lary. When combining medical and pharma-
cy expenditures over a 1-year time frame,
the total cost associated with the open for-
mulary is $189.6 million compared with
$190.3 million associated with the GST for-
mulary, for an additional cost of $684 360,
or $0.06 PMPM for the total health plan pop-
ulation (Figure 3). Medical costs, which
include hospitalizations, outpatient visits,
and emergency department visits, constitute

between 92% and 94% of the total costs, with
the remainder due to pharmacy costs.

Sensitivity Analysis

A univariate sensitivity analysis was con-
ducted around each input to determine its
relative impact on the model. Inputs were
varied 20% around the mean of the base case
scenario, with percentages truncated at 0%
and 100% at each end when necessary. The
results of the sensitivity analysis indicate
that the model is most sensitive to changes
in the weighted average cost of branded
agents and the average annual medical costs
for therapy change, and least sensitive to the
incremental number of prescriptions filled
per year (Figure 4). For the implementation
of a GST to result in no net cost difference,
assuming no changes in the level of discon-
tinuation and therapy change, the weighted
average cost of branded agents would have
to increase to $70.45 or the weighted aver-
age cost of generic agents would have to
decrease to $30.50. Only when the weighted
average cost of branded agents was in-
creased more than 20% over the base case
value of $65.81 and the weighted average
cost of generic agents was decreased more
than 20% from the base case value of $34.01
did the implementation of a GST result in
overall savings (net PMPM difference of –$0.15
and –$0.08, respectively).
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Figure 2. Utilization Patterns in Patients
With Anxiety Disorders
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DISCUSSION

The results of the model indicate that
implementing a GST formulary results in a
reduction in pharmacy costs but an increase
in medical costs, offsetting the savings from
lower prescription prices for patients taking
SSRIs for anxiety disorders or comorbid
anxiety and depression. The findings of the
model support previous work evaluating the
cost implications of drug expenditures with
a GST program. Motheral et al indicated that
implementing a GST resulted in a reduction
of $0.29 PMPM for pharmacy costs, whereas
the current model indicated a $0.26 PMPM
reduction.21 However, the pharmacy cost
reduction in the model was offset by an
increase in medical expenditures of $0.32
PMPM, providing a net cost increase to the
health plan of $0.06 PMPM rather than any
overall cost savings.

Findings suggest that the higher medical
expenditures may be an indirect result of an
increase in the number of patients who fail
to meet recommended therapy guidelines
(ie, continuous therapy for at least 180
days) and an increased need for changes in
SSRI therapy, such as a switch or augmen-
tation, because of the restrictive formulary
design. Similar findings of the negative
impact of restrictive formularies were found
in the literature. Streja et al found that
patients in a health plan with a restrictive
SSRI formulary were less likely to complete
180 days of continuous therapy (odds ratio,
0.20; P = .0004), with failure manifested

either as a failure to achieve 180 days of
therapy or as noncontinuous therapy pat-
terns, such as therapy switching.22 This is of
concern, because both patterns of utiliza-
tion have been associated with an increased
risk of relapse or recurrence of anxiety
and/or depression.8,9,23 As a result, more pa-
tients may have disease relapse or recur-
rence, driving utilization of both inpatient
and outpatient medical services. For exam-
ple, in a study evaluating more than 500 000
Medicare health maintenance organization
patients, several trends were evident during
a 2-year period after the implementation of
a generic-only program: prescription drug
expenditures decreased, antidepressant uti-
lization likewise fell, but there was an
increase in hospital admissions of approxi-
mately 3 additional hospitalizations per
1000 patients.24 Similarly, Eaddy et al have
demonstrated a clear and established rela-
tionship between length of antidepressant
therapy and reductions in all-cause hospi-
talizations, with a 14% reduction in the
likelihood of being hospitalized for every
30-day increase in length of therapy up to
90 days.25

It is apparent that the major premise
behind a GST formulary is clinical equiva-
lence across the SSRIs, so that selection of
less expensive alternatives would result in
similar clinical outcomes and lower pre-
scription expenditures. However, all SSRIs
are not clinically equivalent or equally tol-
erable in the treatment of anxiety disorders
alone or with comorbid depression, and the
restrictions on initiating a therapy with a
demonstrated improved tolerability profile
may increase the risk of relapse or recur-
rence, drive up medical resource utiliza-
tion, and offset any pharmacy cost
savings.5,10 The model simulation demon-
strates the cost implications of assuming
equivalence across the SSRI class, as seen
by the net cost increase to the health plan
of $0.06 PMPM after the implementation of
a GST. In addition to the increased medical
costs shown by the model, there are also
associated administrative costs that were
not captured. For instance, Motheral et al
found that 24% of patients in a GST for
SSRIs received a medical exemption for a
branded agent after receiving the denial at
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Figure 3. Total Pharmacy and Medical Costs 
(in Millions)
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the point-of-service.21 This translates into
even lower pharmacy cost savings for the
health plan once the cost of the medical
exemption process (typical cost of $10-$25
for each medical exemption) and the addi-
tional cost of the branded agents are fac-
tored in.21,26

Because the actual cost of a formulary
decision to a health plan relies heavily on
resource utilization, market makeup, and
pricing, a sensitivity analysis was conducted

to identify the most critical factors that
impacted the model results. The sensitivity
analysis indicated that the differential PMPM
cost between an open formulary and a GST
formulary is most dependent on the current
price of branded SSRI agents and least
dependent on the cost difference between
patients remaining on therapy for at least
180 days. Based on the model, and not fac-
toring in administrative costs and member
dissatisfaction, a decision maker may be
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Figure 4. Impact of Varying Base Case Values on the PMPM Cost Difference of Implementing a GST
Formulary
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Figure 4 is a tornado diagram depicting the variables most influential to PMPM cost of implementing a GST formulary. Holding all other
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indifferent to a GST formulary if the price of
all branded SSRI agents was $70.45 while
the price of generics was held constant at
approximately $34. However, this does not
mean that SSRIs near or above this value
negatively impact the cost savings with an
open formulary system. For example, parox-
etine CR is currently listed at $72 but has
the lowest discontinuation and therapy
change rates of all of the SSRIs, which are
the primary drivers for differences in med-
ical costs.4,27

The methods and inputs used in estimat-
ing the impact of a GST formulary on a hypo-
thetical health plan are subject to some
important limitations. First, patterns of uti-
lization (ie, length of therapy or therapy
change) and cost of treatment were derived
from published literature using health plan
data and may not be applicable to all health
plans depending on member characteristics.
However, the results of the sensitivity analy-
sis indicated that changes in resource utiliza-
tion, such as yearly medical costs and the
average number of prescriptions per year,
had the least impact on the differential
PMPM costs of a GST formulary. Additional
naturalistic studies should be conducted to
validate the results found here. The model
assumed that 100% of all patients who
receive an SSRI agent were being treated for
either anxiety with or without depression
(80%) or depression alone (20%) to simplify
the model structure. However, it is under-
stood that patients receive SSRI therapy for
other indications such as migraines,
although the exact figures are not known.
This likely overestimates the economic
impact of the GST. This variable also had a
minimal impact on the results of the model,
varying from an additional cost of the GST
from $0.04 to $0.07 when the anxiety popu-
lation decreased to 58% or increased to 94%,
respectively.

Second, the model also assumed that there
was 100% conversion from branded products
to the generically available products within
the health plan. Given various exemptions for
branded products, this assumption may have
resulted in an underestimation of the true
costs of SSRI prescriptions.

Third, pharmacy costs reported may not
accurately reflect health plan pharmacy

costs, as (1) prescription costs were derived
from wholesale acquisition costs, which may
not reflect health plan–specific discounting
or rebating, and (2) patients who did not
achieve 180 days of therapy were assumed
to not resume therapy at a later date, which
may understate pharmacy costs from gaps in
therapy versus therapy discontinuation. 

Finally, although the objective of this
study was to evaluate the economic impact
of a GST formulary, certain important vari-
ables were excluded, including administra-
tive costs and any costs of implementation
(such as patient or provider notification).
The effects of the GST formulary on patient
outcomes beyond prescription and medical
resource utilization were not fully evaluat-
ed either, specifically the role of patient or
provider satisfaction. For example, Cox et
al reported that those patients who
received a generic agent in place of the pre-
scribed branded agent after implementa-
tion of a GST were significantly less
satisfied with the subsequent generic
agent.28 Whether patient satisfaction with
therapy influences therapy compliance has
not been determined.

CONCLUSION

As the number of antidepressants contin-
ues to grow in both new chemical entities
and new generic formulations, it will be
important for healthcare decision makers to
fully understand differences in SSRI agents
to create a clinically and economically sound
drug benefit plan. The results of the model
indicate that implementing a GST formulary
may be associated with an increased number
of patients who require a therapy change and
who discontinue therapy early. These 2 pat-
terns of utilization are associated with a high-
er risk of disease relapse or recurrence,
suggesting a lower quality of care in this
formulary plan. Based on current model
inputs, a GST program would result in an
increase of $0.06 PMPM, which represents a
$0.32 PMPM increase in medical utilization
and a $0.26 PMPM decrease in pharmacy uti-
lization. Further research is needed to evalu-
ate the effects of a GST program in a
real-world setting.
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