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Numerous prescription products have become
available over the counter (OTC) in recent
years, and there are several reasons why this

number may increase in the future.1-3 After years of use,
some prescription drugs have the proven safety record
needed for OTC status.3,4 Patients are also becoming
more interested and involved in the management of
their health. Survey estimates suggest that US adults are
becoming more likely to self-treat their medical condi-
tions than in the past.5 In addition, the escalating eco-
nomic burden of providing insurance coverage for
pharmaceutical products has prompted payers to shift
cost to patients.6 For example, in 2001, BlueCross of
California, a healthcare insurer, initiated a citizens’
petition to the Food and Drug Administration to request

the OTC sale of second-generation antihistamines
(SGAs). This was the first time that a health insurer
initiated a request to transfer prescription drugs to
OTC status. Most payers do not provide coverage for
OTC medications and see them as a means of shifting
medication cost to the consumer. The cost shifting of
Rx-to-OTC drugs typically takes the form of higher pre-
scription copayments for remaining prescription substi-
tutes, prior authorization, or other restrictions.6 Payers
may increasingly encourage OTC conversions of popu-
lar medications as they face pressure to shift the cost
burden of providing safe and effective pharmaceutical
products to patients.

Whether the Rx-to-OTC transition of a particular
drug is desirable, however, depends on an assessment of
the costs and benefits from different perspectives,
including consumers, payers, and society as a whole. It
is also important to examine the clinician’s perspective
on the effectiveness of the transition. Previous research
has attempted to assess the costs and benefits of Rx-to-
OTC transitions from different perspectives using
empirical data and simulation modeling approaches. In
general, studies7-16 of the effect of Rx-to-OTC switches
have reported cost savings to society or to payers
depending on the drug assessed. However, it has been
argued that the effect on patients is less clear, and some
analyses have argued that the costs outweigh the bene-
fits for certain drugs.17-19

To date, there have been simulation models but no
empirical assessments of the effect of the Rx-to-OTC
switch of loratadine. Sullivan et al15 used a simulation
model to assess the cost effectiveness of the Rx-to-
OTC switch of loratadine from the societal perspective
in the United States. They found that the Rx-to-OTC
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switch of loratadine improved effectiveness and was
cost saving for society as a whole. The authors also
conducted a cost-effectiveness analysis of different
SGA benefit policies in response to the OTC availabil-
ity of loratadine from a plan sponsor perspective
(managed care, Medicaid, and employer).20 This analy-
sis found that more generous prescription benefits for
SGAs were more expensive but were cost effective com-
pared with more restrictive policies.

Because empirical data were not available, the
authors modeled the potential changes in utilization of
prescription SGAs and substitute medications based on
assumptions about the elasticity of demand within spe-
cific patient populations. Specifically, the authors
hypothesized the following: (1) The overall demand for
prescription SGAs would decrease and shift to OTC
loratadine because of improved access, ease of pur-
chase, and lower opportunity cost of OTC medications.
(2) Managed care payers would benefit from reduced
prescription utilization and cost. (3) Managed care
members would benefit because of the lower cost of
OTC loratadine compared with the opportunity cost of
obtaining an SGA prescription. (4) Restrictive SGA
policies may encourage patients to seek substitute
therapies and increase utilization of intranasal corti-
costeroids (INS) and leukotriene receptor antagonists
after the OTC switch. Although not assumed in either
simulation model, it has been suggested that the
potential exists for exacerbation of comorbid illnesses
such as asthma, sinusitis, and otitis media if patients are
not capable of appropriately self-treating their allergic
rhinitis (AR) with OTC loratadine.21

As is generally the case in simulated models, these
hypotheses were based on assumptions because actual
estimates were not available. It is important to examine
the actual changes in utilization after the Rx-to-OTC
switch of loratadine to assess their accuracy and pro-
vide estimates for future simulation models in similar
disease categories. In addition to assessing the general
effect of the Rx-to-OTC switch of loratadine, it is also
important to examine the effect of different pharmacy
benefit structures instituted in response to the switch.
Previous research has shown that increasing cost shar-
ing can have a negative effect on utilization of prescrip-
tion drugs,22 and any assessment of the costs and
benefits of an Rx-to-OTC switch needs to incorporate
these payer responses.20

Simulation models are helpful in the absence of
existing data, but empirical evaluation is essential to
inform policy decisions and provide actual estimates for
future research. The objective of this research was to
assess the effect of implementing different pharmacy
benefit structures in response to the Rx-to-OTC switch

of loratadine on prescription drug utilization and cost
using empirical data.

METHODS

Data Source
The data source was MedImpact Healthcare Systems,

Inc, a private, national pharmacy benefit management
organization based in California. The organization cov-
ers members across the United States and coordinates
pharmacy benefits and specialty pharmacy services.
Plan sponsors include employers, unions, insurance and
managed care organizations, third-party administrators,
and state and federal employee programs. The plans
used in this research were a subset of MedImpact
Healthcare Systems, Inc, members in which clear SGA
benefit changes were initiated.

Sample Selection and Study Groups
The study sample consisted of individuals with AR

who were continuously enrolled from 2002 to the study
end. Allergic rhinitis was identified based on utilization of
at least 2 prescriptions in 2002 for INS or SGAs.
Loratadine was available OTC starting in December
2002, but most health plans did not change benefits for
SGAs until months later. The study period spanned 12
months before and after the index date, which was the
date of the change in SGA benefits. The index date was
different for most plan sponsors, generally falling between
January and April of 2003. Although some plans in the
United States instituted coverage of OTC loratadine, the
present research did not examine this benefit change.
The classification of study groups was based on 3 com-
mon responses to the OTC availability of loratadine:

Plan Sponsors That Made no Change in the Formu-
lary Status of Second-Generation Antihistamines (No-
Change Group). This group was the largest among the
3 study groups and consisted of 7 plan sponsors that
were a combination of 2- and 3-tier plans. Membership
in these plan sponsors ranged from 35 000 to 300 000
covered lives, with a total plan membership of approxi-
mately 1.2 million covered lives for all plans combined.
Before 2003, all but 1 plan in this group had at least 1
SGA available in the second tier.

Plan Sponsors in 3-Tier Plans That Moved All
Second-Generation Antihistamines to the Third Tier
(Third-Tier Group). Seven plan sponsors were catego-
rized in the third-tier group, with sample sizes ranging
from 8000 to 90 000 covered lives, with a total plan
membership of approximately 260 000 covered lives for
all plans combined. All but 1 plan sponsor were health
maintenance organization–based plans. The remaining
plan was a state-based plan sponsor. Before 2003, all
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plans in this group had at least 1 SGA available in the
second tier. The change in formulary status of all SGAs
(index date) typically occurred between January 1,
2003, and February 28, 2003, while 1 plan made a
change on April 1, 2003.

Plan Sponsors That Imposed a Prior Authorization
Restriction for Second-Generation Antihistamines
(Restricted Group). Three large Medicaid plan sponsors
(2-tier plans with approximately 170 000 covered lives
combined) and 1 small health maintenance organiza-
tion–based plan sponsor (2- and 3-tier plans with
approximately 10 000 covered lives) represented the
restricted group. The restricted group was unique in
comparison with the others because of the high propor-
tion of Medicaid plan sponsors. Before 2003, all plans in
this group had at least 1 SGA available on formulary
without restrictions. Prior authorization restrictions
went into effect between January and June of 2003.

For all plan sponsors in each of the 3 study groups,
the “after” period lasted for 12 months after the index
date of formulary change for SGAs. (Plan sponsor confi-
dentiality policies prevent us from revealing individual
plans and the exact date of formulary changes for the
SGA drug class.) Because there was no change in SGA
benefits for the no-change group, the index date used to
separate the before and after periods was based on the
mean index date for the third-tier and restricted groups.
The number of days between January 1, 2003, and the
index date was calculated for each plan sponsor in the
third-tier and restricted groups. This number of days
was averaged over all of the plans to derive the mean

index date and was applied to each of the plan sponsors
in the no-change group.

Outcome Measures and Statistical Analysis
The main dependent variables were pharmacy uti-

lization (measured as the number of prescriptions filled
per member per month [PMPM] and days supplied
PMPM), the cost of the prescription to the plan sponsor
PMPM, and the member prescription copayment PMPM.
Second-generation antihistamines, INS, montelukast
sodium, all AR medications combined (SGAs, INS, and
montelukast), all asthma medications combined, all
antibiotics, and all pharmaceutical products were ana-
lyzed separately.

Comorbid conditions, including asthma, sinusitis,
and otitis media, are prevalent among patients with
AR.23 It has been suggested that reduced utilization of
prescription SGAs, if not offset by simultaneous and
appropriate self-treatment with OTC antihistamines,
could exacerbate existing comorbid conditions.21 To
measure this potential deleterious “spillover” effect of
reduced utilization of prescription SGAs, utilization and
cost of asthma medications, antibiotics, and all pharma-
ceutical products combined were examined. Asthma
classes included β-adrenergic agents, β-adrenergic agent
and glucocorticoid combinations, leukotriene receptor
antagonists, mast cell stabilizers, oral inhaled cortico-
steroids, and xanthines. Antibiotic classes included
absorbable sulfonamides, betalactams, carbapenems,
first- through fourth-generation cephalosporins,
macrolides, nitrofuran derivatives, oxazolidinones, peni-
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Table 1. Population Demographics of Patients With Allergic Rhinitis (AR) in 2002 Before Changes in Benefits*

No-Change Group Third-Tier Group Restricted Group
Demographic (n = 44 108) (n = 9865) (n = 4356)

Age, mean ± SD, y 40 ± 22 42 ± 18 44 ± 23

Female sex 26 439 (59.9) 5931 (60.1) 2875 (66.0)

Type of managed care plan
Commercial 35 415 (80.3) 9212 (93.4) 842 (19.3)
Medicaid 1304 (3.0) 37 (0.4) 2351 (54.0)
Mix 7389 (16.8) 616 (6.2) 1163 (26.7)

RxRisk of chronic disease, median 1205.25 1205.25 1818.31

AR
Severe 2446 (5.5) 732 (7.4) 237 (5.4)
Chronic 9781 (22.2) 2840 (28.8) 901 (20.7)

Asthma comorbidity 11 094 (25.2) 2405 (24.38) 1666 (38.2)

Individuals taking AR medications
Second-generation antihistamines 38 143 (86.5) 8230 (83.4) 3425 (78.6)
Inhaled corticosteroids 28 183 (63.9) 6289 (63.8) 3214 (73.8)
Montelukast 4501 (10.2) 907 (9.2) 313 (7.2)

*Data are given as number (percentage) unless otherwise indicated. All differences between groups were statistically significant at P < .001.
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cillins, quinolones, and tetracyclines. The Kruskal-
Wallis test was used to test for significant differences
between groups in the unadjusted analyses of demo-
graphic characteristics in Table 1. Ordinary least
squares regression analysis was used for the multivari-
ate analyses of the before and after index date change
in utilization and cost of prescriptions PMPM.

Independent Variables
The independent variables of primary interest were

the plan sponsor policy as represented by 3 mutually
exclusive dichotomous variables of the postindex phar-
macy benefit structure for SGAs, including made no
change, moved SGAs to the third tier, or restricted SGA
benefits, as described previously (the no-change vari-
able was used as the reference category in the multi-
variate regression). To control for possible
confounding differences across the 3 groups that could
affect utilization and cost of prescriptions, several
covariates were included in the multivariate analyses.
Asthma, chronic AR, and severe AR were included as
dichotomous indicator variables to control for the
presence of significant clinical differences in the 3
groups at baseline. Individuals were defined as having
chronic AR based on more than 6 months’ utilization
of at least 1 AR medication in 2002. Severe AR was
defined by more than 60 days’ simultaneous use of 2
or more AR medications in 2002. The presence of
asthma in 2002 was captured by the RxRisk asthma
category.24 Because the incentive structure (lower
copayments, etc) and patient type (more severe and
lower income) are significantly different in Medicaid
plans than in commercial managed care plans, receiv-
ing health insurance through Medicaid was included as
a dichotomous variable. In addition, generic burden of
chronic disease in 2002 was measured by the RxRisk
algorithm to control for differences across groups in
the burden of chronic illness.24 Age and sex were also
included as covariates.

RESULTS

Baseline Descriptive Statistics
The no-change group was the largest in size,

accounting for more than 75% of the study population
(Table 1). The mean ages ranged from 40 to 44 years,
and the sample was predominantly female (range, 60%-
66%). The restricted group had the oldest individuals
and a higher proportion of women. The types of plan
sponsors represented in each group varied. While the
no-change and third-tier groups primarily consisted of
commercial plans, the restricted group was largely
made up of Medicaid managed care plans. Members of

the restricted plans appeared to have a higher chronic
disease burden (highest RxRisk score) and greater
comorbid asthma, but fewer had chronic or severe AR.
A greater percentage of the restricted group’s members
took INS, and fewer took SGAs.

The mean copayment per SGA prescription remained
unchanged for the no-change group, increased by $11.40
for the third-tier group, and decreased by $1.70 for the
restricted group (Table 2). Overall, there was a substan-
tial decrease in utilization and cost of all prescription
drugs and combinations of drug classes except mon-
telukast in this AR patient population. Second-genera-
tion antihistamine use decreased in a similar manner
across all 3 groups by 3.4 to 4.8 days PMPM (range, 43%-
50% reduction). The mean number of prescriptions
decreased in a similar manner (range, 46%-51% reduc-
tion); however, cost to the plan sponsor was significant-
ly lower for the third-tier and restricted groups
compared with the no-change group (68% and 69% reduc-
tions, respectively, compared with a 45% reduction). The
mean prescription copayment PMPM for SGAs also
decreased for all groups, but members of the third-tier
group experienced the lowest decrease because of the
higher copayments per prescription (a 23% reduction vs
a 46%-64% reduction). The decline and trends were sim-
ilar for INS, asthma, antibiotics, all AR medications, and
all pharmaceutical products across all study groups. The
total cost of all pharmaceutical products to the plan spon-
sor decreased for all groups but was 2 times lower for the
third-tier and restricted groups compared with the no-
change group (16% and 12% reductions, respectively,
compared with a 7% reduction).

Multivariate Regression Analysis
Table 3 presents a summary derived from the full

regression results (utilization PMPM is shown in Table
4). After controlling for all covariates in the multivariate
regression analyses, there was a larger and statistically
significant decrease in mean prescription fills PMPM
for SGAs in all 3 groups compared with the results in
Table 3. There was a decrease of −0.184 prescriptions
PMPM in the no-change group. To provide perspective,
this would equate to a 65% reduction from the unad-
justed baseline mean of 0.281 for the no-change group.
The changes in prescription fills PMPM for the third-tier
(change, −0.197) and restricted (change, −0.217)
groups were statistically significantly lower than for the
no-change group and would equate to 65% and 88%
reductions from the unadjusted baseline means of
0.303 and 0.246 for the third-tier and the restricted
groups, respectively. The trends were similar for the
cost to the plan sponsor, but the magnitude percentage
change compared with the unadjusted baseline was
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significantly greater: the decrease in mean cost PMPM
was −$17.56 (−144%) for the no-change group, −$20.25
(−136%) for the third-tier group, and −$21.57 (−147%)
for the restricted group.

Contrary to expectations of “substitution” and
spillover effects, there was a significant decrease in uti-
lization and cost for all other categories of prescription
drugs across all 3 groups (Table 3). There was a decrease
of −0.134 mean prescriptions PMPM for INS in the no-
change (change, −122%) and third-tier (change, −103%)
groups and a statistically significantly lower magnitude
decrease of −0.125 (−86%) for the restricted group.
Similarly, there was a decrease in the cost of INS to the

plan sponsor for the no-change (−$6.70 [−150%]), third-
tier (−$6.90 [−127%]), and restricted (−$6.11 [−79%])
groups. The number of prescription fills PMPM for all AR
medications combined decreased for the no-change (−
0.367 [-88%]), third-tier (−0.377 [−82%]), and restricted
(−0.392 [−95%]) groups. Likewise, there was a more sig-
nificant decrease in the cost to the plan sponsor for all
AR medications for the no-change (−$26.65 [−146%]),
third-tier (−$29.47 [−133%]), and restricted (−$30.19 [−
125%]) groups. For all 3 groups, there was a decrease in
the number and the cost to the health plan PMPM for
montelukast and all asthma prescriptions. Antibiotic
utilization decreased for all 3 groups, but there was no
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Table 2. Preindex, Postindex, and Change Values of Utilization and Cost to the Plan Sponsor by Study Group*

No-Change Group Third-Tier Group
(n = 44 108) (n = 9865)

Variable Preindex Postindex Change % Preindex Postindex Change %

Copayment per SGA prescription, $ 18.50 18.50 0.00 0 21.30 32.70 11.40 54

Days of Prescription Therapy PMPM
SGAs 8.253 4.706 −3.547 −43 9.593 4.797 −4.797 −50
INS 2.795 1.945 −0.849 −30 3.661 2.740 −0.921 −25
Montelukast 0.806 0.874 0.068 8 0.882 0.967 0.085 10
All AR medications 11.853 7.525 −4.328 −37 14.136 8.504 −5.632 −40
All asthma medications 3.344 3.072 −0.272 −8 3.744 3.469 −0.276 −7
All antibiotics 1.591 1.277 −0.314 −20 1.492 1.221 −0.271 −18
All pharmaceutical products 59.534 51.410 −8.125 −14 61.281 51.836 −9.445 −15

No. of Prescriptions PMPM
SGAs 0.281 0.153 −0.128 −46 0.303 0.149 −0.154 −51
INS 0.110 0.072 −0.038 −35 0.130 0.092 −0.038 −29
Montelukast 0.025 0.027 0.002 8 0.027 0.028 0.002 4
All AR medications 0.416 0.252 −0.164 −39 0.460 0.270 −0.19 −41
All asthma medications 0.130 0.114 −0.016 −12 0.130 0.116 −0.014 −11
All antibiotics 0.156 0.125 −0.031 −20 0.131 0.107 −0.024 −18
All pharmaceutical products 2.239 1.891 −0.348 −16 2.118 1.764 −0.353 −17

Prescription Cost to Plan Sponsor PMPM, $
SGAs 12.18 6.72 −5.45 −45 14.87 4.80 −10.07 −68
INS 4.48 3.34 −1.14 −25 5.45 4.00 −1.45 −27
Montelukast 1.65 1.91 0.26 16 1.81 1.94 0.13 7
All AR medications 18.30 11.98 −6.33 −35 22.13 10.74 −11.39 −51
All asthma medications 6.15 6.18 0.03 0 7.34 7.28 −0.06 −1
All antibiotics 4.04 3.44 −0.6 −15 3.82 3.19 −0.63 −16
All pharmaceutical products 72.77 67.86 −4.91 −7 87.10 73.17 −13.93 −16

Member Prescription Copayment PMPM, $
SGAs 5.25 2.85 −2.40 −46 6.25 4.80 −1.45 −23
INS 1.79 1.32 −0.47 −26 2.27 1.99 −0.28 −12
Montelukast 0.38 0.45 0.07 18 0.46 0.64 0.18 39
All AR medications 7.42 4.62 −2.80 −38 8.98 7.43 −1.55 −17
All asthma medications 1.67 1.64 −0.04 −2 1.88 2.11 0.23 12
All antibiotics 1.57 1.33 −0.24 −15 1.61 1.46 −0.16 −10
All pharmaceutical products 32.14 27.76 −4.38 −14 31.59 31.01 −0.57 −2

PMPM indicates per member per month; SGAs, second-generation antihistamines; INS, inhaled corticosteroids; AR, allergic rhinitis.
*Data are given as mean values.
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statistically significant difference between the groups
and no significant change in cost. The number of pre-
scriptions PMPM of all pharmaceutical products com-
bined decreased for the no-change (−0.586 [−26%]),
third-tier (−0.586 [−28%]), and restricted (−0.639 [−
19%]) groups, and the cost to the health plan for all phar-
maceutical products declined in a similar fashion for all 3
groups (−34%, −33%, and −20%, respectively).

The full regression results examining the change in
the number of prescriptions PMPM for the 7 different
drug categories are displayed in Table 4. Controlling for
drug benefit design and other covariates, chronic AR
patients decreased utilization of SGAs by twice as much

as nonchronic AR patients, but there was no significant
difference for severe AR patients. Asthmatic patients and
Medicaid enrollees had less decreased utilization of
SGAs compared with nonasthmatic patients and
non–Medicaid enrollees.

Compared with patients with nonchronic and nonse-
vere AR, patients with chronic and severe AR decreased
utilization of INS by less but had a statistically signifi-
cant greater decrease in utilization PMPM of AR med-
ications, asthma medications, and all pharmaceutical
products combined (Table 4). Chronic AR patients
decreased antibiotic utilization PMPM by less, but
severe AR patients decreased antibiotic utilization

PMPM by more than
their counterparts.
Utilization of asthma
medications and all
pharmaceutical prod-
ucts combined PMPM
was lower for patients
with comorbid asthma.
The decrease in utiliza-
tion of SGAs, INS, all
AR medications, and all
pharmaceutical prod-
ucts PMPM was lower
for Medicaid enrollees.
The trends in the full
regression results were
similar for the cost to
the health plan and the
days supplied (results
not shown). For exam-
ple, chronic and severe
AR patients saved the
plan sponsor more for
SGAs (−$31.13 and
−$18.86, respectively)
than nonchronic and
nonsevere AR patients,
while Medicaid en-
rollees and asthmatic
patients saved the plan
sponsor less for SGAs
(−$16.40 and −$16.25,
respectively) than their
comparators.

DISCUSSION

This analysis was an
empirical assessment of
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Restricted Group
(n = 4356) Total

Preindex Postindex Change % Preindex Postindex Change %

5.20 3.50 −1.70 −33 17.98 19.78 1.80 10

7.560 4.141 −3.42 −45 8.428 4.679 −3.749 −44
3.530 2.504 −1.026 −29 2.996 2.121 −0.875 −29
0.741 0.772 0.031 4 0.814 0.882 0.068 8

11.831 7.417 −4.414 −37 12.238 7.682 −4.555 −37
6.059 5.592 −0.467 −8 3.614 3.327 −0.287 −8
1.611 1.267 −0.343 −21 1.576 1.267 −0.309 −20

86.343 76.163 −10.18 −12 61.832 53.330 −8.501 −14

0.246 0.131 −0.115 −47 0.282 0.151 −0.132 −46
0.145 0.097 −0.048 −33 0.116 0.077 −0.039 −34
0.022 0.022 0 0 0.025 0.027 0.002 8
0.413 0.249 −0.163 −40 0.423 0.255 −0.168 −40
0.250 0.220 −0.03 −12 0.139 0.122 −0.017 −12
0.152 0.119 −0.033 −22 0.152 0.122 −0.03 −20
3.156 2.739 −0.417 −13 2.287 1.933 −0.354 −15

14.62 4.55 −10.07 −69 12.81 6.24 −6.58 −51
7.77 5.71 −2.06 −27 4.89 3.63 −1.26 −26
1.81 1.95 0.15 8 1.69 1.92 0.23 14

24.20 12.22 −11.98 −50 19.39 11.78 −7.61 −39
12.55 12.54 0 0 6.83 6.84 0.01 0
4.41 3.68 −0.74 −17 4.03 3.42 −0.62 −15

140.54 124.16 −16.38 −12 80.25 72.96 −7.29 −9

1.30 0.46 −0.83 −64 5.12 3.00 −2.12 −41
0.55 0.51 −0.04 −7 1.78 1.37 −0.41 −23
0.10 0.12 0.03 27 0.37 0.46 0.08 22
1.94 1.10 −0.85 −44 7.28 4.83 −2.44 −34
0.55 0.59 0.04 7 1.63 1.64 0.01 1
0.40 0.36 −0.04 −10 1.49 1.28 −0.21 −14
8.38 7.83 −0.56 −7 30.27 26.82 −3.45 −11
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the effect of the Rx-to-OTC switch of loratadine among
different plan sponsors for the 3 most common phar-
macy benefit structures in the face of a new Rx-to-OTC
switch. The potential for substitution and spillover
effects resulting from restricted prescription benefits
for loratadine was also examined.

The results suggest that there was a substantial
decrease in utilization and cost for prescription SGAs
regardless of the pharmacy benefit change. Annual uti-
lization PMPM of prescription SGAs decreased by more
than 65%, and cost to the payer decreased by more than
136% for all 3 groups. Although there was a statistically
significantly greater decrease in SGA utilization and
cost for the third-tier and restricted groups compared
with the no-change group, even individuals experienc-
ing no change in SGA benefits after the Rx-to-OTC
switch of loratadine substantially reduced utilization
(change, −65%) and cost to the plan sponsor (change,
−144%) in the postindex period. Similarly, members
paid less to the health plan for SGAs. The mean mem-
ber copayments PMPM for SGAs decreased by 23% to
64%. These results are consistent with but show a
greater decrease in utilization and cost compared with
the assumptions used in previous simulation mod-
els.15,20

The results presented in Tables 2, 3, and 4 may be
used by researchers involved in assessing the costs and
benefits of an Rx-to-OTC switch. The percentages given
may be helpful for analysts conducting simulation mod-
els to determine approximate changes in overall uti-
lization, as well as those associated with different
prescription drug benefit designs implemented as a
result of a new OTC entrant.

Given the restriction on SGA benefits among some
plan sponsors, it has been hypothesized that there may
be a substitution effect in the prescription market (ie,
patients and providers would attempt to seek alterna-
tives to prescription SGAs). The results did not support
this hypothesis. On the contrary, there was a signifi-
cant reduction in utilization and cost to the plan spon-
sor for INS and montelukast for all groups. As a
measure of the overall outcome of the hypothesized
substitution effect, utilization and cost to the heath
plan for all AR medications combined decreased sub-
stantially and mirrored those of the SGAs. In addition,
overall utilization and cost for all AR medications com-
bined decreased more for chronic and severe AR
patients. It appears from these results that the Rx-to-
OTC switch of loratadine resulted in a decrease of all
AR-related prescription utilization and cost regardless
of the pharmacy benefit structure of prescription SGAs
after the OTC switch.

It has also been hypothesized that reduced utilization
of prescription SGAs may lead to exacerbations of
comorbid conditions such as asthma, sinusitis, and otitis
media due to potential inappropriate self-treatment with
OTC antihistamines.21 The results of this study suggest
that reduced utilization of prescription SGAs was not
associated with increases in utilization of prescription
drugs used to treat these comorbid conditions. On the
contrary, the results showed a significant reduction in
utilization and cost for asthma, antibiotics, and all pre-
scription drugs combined (although the decrease in cost
PMPM to the health plan for antibiotics was not statisti-
cally significant). However, the use of medications is not
necessarily a surrogate for episodes of exacerbation or
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Table 3. Adjusted Change (Postindex Minus Preindex) Values after Controlling for Covariates for Each
Dependent Variable by Study Group From the Multivariate Regression Analyses*

Change in No. of Prescriptions Change in Pharmacy Cost, $

No-Change Third-Tier Restricted No-Change Third-Tier Restricted
Variable Group Group Group Group Group Group

Second-generation antihistamines −0.184 (−66)† −0.197 (−65)† −0.217 (−88)† −17.56 (−144)† −20.25 (−136)† −21.57 (−147)†

Inhaled corticosteroids −0.134 (−122)† −0.134 (−103) −0.125 (−86)† −6.70 (−150)† −6.90 (−127) −6.11 (−79)‡

Montelukast −0.048 (−192)† −0.047 (−174) −0.050 (−227) −2.39 (−145)† −2.32 (−128) −2.51 (−139)

All allergic rhinitis medications −0.367 (−88)† −0.377 (−82)† −0.392 (−95)† −26.65 (−146)† −29.47 (−133)† −30.19 (−125)†

All asthma medications −0.195 (−150)† −0.189 (−145)‡ −0.202 (−81) −5.47 (−89)† −5.13 (−70) −5.72 (−46)

All antibiotics −0.049 (−31)† −0.044 (−34)‡ −0.051 (−34) −0.49 (−12) −0.34 (−9) −0.88 (−20)

All pharmaceutical products −0.586 (−26)† −0.586 (−28) −0.639 (−19)‡ −24.71 (−34)† −28.79 (−33)† −28.38 (−20)

*Data are given as adjusted change value (percentage change). Percentages are calculated as the percentage reduction from the unadjusted baseline mean for
the respective study group. For example, the percentage expressed for the change in number of prescriptions for second-generation antihistamines for the no-
change group is −0.184/0.281 = −66%. The percentages expressed are included to provide perspective compared with the unadjusted baseline mean.
†P <.001.
‡P <.05.



worsening of symptoms. It is possible that the decreased
utilization of medications for comorbid conditions such as
asthma is a marker for lower quality of care. However, in
this case, the study group experiencing the lowest quality
of care would be the no-change group (because they had
the greatest decrease in utilization of asthma medica-
tions). In addition, the inclusion of “all antibiotics” as an
outcome may have low specificity for AR complications,
given the other potential indications for their use.

Allergic rhinitis medications are likely the primary
and most significant source of utilization for this study
population. The sample is young and healthy and was
identified based on prior utilization of SGAs or INS. It
appears that OTC availability of SGAs resulted in a sig-
nificant decrease in the utilization of all prescription
drugs in this AR sample. It is possible that AR patients
were able to obtain adequate treatment with OTC
loratadine and had less need to contact the health plan
for the treatment of their primary condition (AR) and,
hence, were less likely to seek treatment for any reason.
It is also possible, however, that secular trends such as
weather and region of the country could have con-
tributed to reduced postindex utilization for the classes
of drugs examined.

The scope of this analysis is limited to the utilization
of prescription drugs. It is unclear whether individuals
who decreased their utilization of prescription SGAs
self-treated appropriately with OTC loratadine.
Previous research has documented the deleterious
effects of first-generation antihistamine (FGA) use.25

First-generation–associated sedation has been shown to

result in increased motor vehicle crashes and occupa-
tional injuries, reduced productivity and learning, and
death. It is unclear whether patients who decreased uti-
lization of prescription SGAs simultaneously increased
use of OTC FGAs. This effect would be detrimental to
society and should be examined in future research.
However, an examination of the price of OTC FGAs
(diphenhydramine hydrocholoride [Rite Aid Corpora-
tion, Harrisburg, Pa], 50 mg, 4 times daily; cost,
$15.60/mo) compared with OTC loratadine (loratadine
[Rite Aid Corporation], 10 mg/d; cost, $8.50/mo) shows
that OTC SGAs may be less expensive now.26 This price
comparison suggests that it is unlikely that utilization of
OTC FGAs increased because there is no longer an eco-
nomic incentive to choose OTC FGAs over OTC lorata-
dine. (However, because of generic competition, the price
of OTC loratadine has decreased from approximately
$30/mo when it was first made available.)

In addition, it is unclear if the reduction in uti-
lization of prescription SGAs found in this study was
associated with an increase in medical utilization.
Although utilization of prescription drugs for com-
mon comorbid conditions and all pharmaceutical
products combined decreased substantially, the
effect of the Rx-to-OTC switch of loratadine on med-
ical utilization is uncertain. Future research needs to
incorporate measures of medical utilization (such as
physician visits and asthma-related emergency
department visits).

Numerous economic studies7-14,18,27-29 of the effect of
Rx-to-OTC switches have reported cost savings to socie-

Switching Loratadine to OTC

Table 4. Regression Coefficients From the Multivariate Regression Analyses of the Change in Total Prescription
Fills per Member per Month for Each of 7 Dependent Variables

All 
Second-Generation Inhaled All AR All Asthma All Pharmaceutical

Variable Antihistamines Corticosteroids Montelukast Medications Medications Antibiotics Products

No-change group −0.18420* −0.13430* −0.04805* −0.36655* −0.19496* −0.04946* −0.58592*

Third-tier group −0.01263* 0.00075 0.00094 −0.01094* 0.00612† 0.00544† −0.00034

Restricted group −0.03307* 0.00938* −0.00183 −0.02552* −0.00660 −0.00196 −0.05297†

Age 0.00016† −0.00020* 0.00004† 0.00000 0.00036* 0.00048* 0.00091*

Female sex 0.00257 −0.00547* −0.00093 −0.00383 −0.00473† 0.00015 0.03962*

Chronic AR patients −0.18181* 0.01084* −0.00332* −0.17428* −0.01424* 0.00729* −0.20702*

Severe AR patients −0.00388 0.08812* −0.04578* −0.13779* −0.07432* −0.00890* −0.17304*

Medicaid enrollees 0.07824* 0.03841* −0.00086 0.03897* −0.00012 −0.00098 0.04835†

Asthma patients 0.02438* 0.00308 −0.00299† 0.02447* −0.09743* 0.00004 −0.03449†

Rx Risk 0.00000 0.00000 0.00000† 0.00000 0.00000 0.00000* −0.00006*

AR indicates allergic rhinitis.
*P <.001.
†P <.05.
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ty or payers. One study17 of consumer cost data and
medical service utilization argues that 4 recent Rx-to-
OTC switches did not benefit patients financially or
medically. A microeconomic analysis30 argues that the
economic effect of the OTC switch of SGAs may not be
cost saving because of the uncertain price and con-
sumer demand response. Sullivan et al15 and Sullivan
and Nichol,20 however, suggested that the Rx-to-OTC
switch of loratadine was cost effective for consumers,
payers, and society as a whole. The present study
demonstrates that the Rx-to-OTC switch of loratadine
resulted in cost savings for payers (in terms of pre-
scription utilization and cost only). In addition, given
that mean copayments for prescription SGAs in com-
mercial managed care before the OTC switch of lorata-
dine were substantially higher than the current price of
OTC loratadine, consumers appear to have benefited as
well. The results of the present study support this
notion because consumers facing no change in their
prescription benefits significantly decreased utilization
of prescription SGAs after the OTC availability of
loratadine.

However, the effect of the Rx-to-OTC switch of
loratadine and concomitant pharmacy benefit changes
on the effectiveness of treatment or health outcomes is
unclear from the results of this pharmacy-based analy-
sis. Although patients may have been able to sustain or
improve the effectiveness of treatment after the Rx-to-
OTC switch, it is also possible that the reduced utiliza-
tion found in this research was accompanied by worse
health outcomes or lower quality of symptom relief.
This is an important area of future research. It is likely
that the effect of an Rx-to-OTC switch on health out-
comes will differ depending on the disease associated
with the switch (eg, AR vs hypercholesterolemia).

CONCLUSIONS

The results of this study show that utilization and
cost to the plan sponsor decreased substantially for all
types of medications after the OTC introduction of
loratadine, even when there were no pharmacy benefit
changes for SGAs. In addition, AR patients facing
restricted prescription benefits for SGAs did not appear
to increase utilization of other AR medications.
Increased utilization of medications for comorbid con-
ditions such as asthma, sinusitis, and otitis media was
not seen in this pharmacy claims analysis regardless of
the type of prescription benefit change for SGAs. The
scope of the present analysis was limited to the utiliza-
tion and cost of prescription drugs. Future studies need
to examine the effect of the Rx-to-OTC switch of lorata-

dine and resultant prescription benefit policies on med-
ical utilization and OTC antihistamine utilization.
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