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Background: Despite demonstration of bioequivalence of generics to brands and the potential for reduced costs, some patients switch
back from a generic to the brand. A prior retrospective analysis suggested that this switchback rate may be lower among patients that
had initially switched to authorized generics (AG), often both produced and marketed by the brand company, compared to those
initially switched to another generic.

Objective: Explore switching patterns of brands, AGs, and generics, switchback rates, and the potential impact of switchbacks on
healthcare costs.

Methods: An analysis of the Pharmetrics Plus™ database (2007-2019), a United States (US) payer administrative database, was
conducted to examine the use of Upjohn medications available as AGs across multiple therapeutic areas. Patients initiating treatment
with brand medication in the 6 months prior to generic market entry were identified and switch rates to generics and AGs, as well as
switchback rates, were evaluated. Costs were descriptively compared between patients who switched back to brand and those who
remained on any generic.

Results: Across 14 brand medications, more than half of the patients initiating treatment with the brand medication were
switched to a generic. Generally, switching to AG, which ranged from 0.5 to 39.6%, was lower than switching to non-AG
generics (16.7-79.9%). The comparison of switchback rates from AGs to brand and non-AGs to brand showed similar results
(AG:1.3-7.5%; non-AG:1.4-12.9%); however, the most substantial differences were observed where non-AG switchbacks were
higher. Patients that switched back to brand remained on AG or generic for an average of 1-3 months (3288 days). The
analysis showed a tendency towards increased medical costs in the period immediately preceding switchback for all medica-
tions except sildenafil in both indications (erectile dysfunction and pulmonary arterial hypertension). For the remaining
medications, medical costs ranged from $63 to $1544 higher for the switchback population. Pharmacy costs similarly tended
to be higher for patients who had a switchback, with the exception of sildenafil for pulmonary arterial hypertension and
sirolimus.

Conclusion: Patients receiving a brand medication are likely to be switched to a generic upon market availability. Some patients
switch back to the brand medication, usually within 1-3 months; this may be associated with increased medical costs. Additional
research is needed to understand switching, its potential disruption to patients, and the role of brands, generics, and AGs.
Keywords: authorized generic, Generic, medication switching, costs

Introduction
Generic drugs comprise the same active ingredients as their brand-name products and are approved by the United
States (US) Food and Drug Administration (FDA) based on the demonstration of bioequivalence to the brand-

name counterpart.' Real-world studies examining the impact of generics on patient outcomes have shown mixed
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results across and within therapeutic areas, suggesting a need for a more targeted vs compulsory approach to
generic switching. In epilepsy, for example, the concept of “generic brittleness” has emerged whereby patients
switching between antiepileptic drugs experience negative health outcomes such as increased frequency of seizure
and adverse events.”* Other studies have shown that generic drugs have comparable efficacy as their branded
counterpalrts.5 -

Being substantially less expensive, the use of generic drugs may reduce the economic burden on patients, cost-related
medication non-adherence, and overall pharmacy costs in the healthcare system.'® Limiting dispense as written requests
(eg, requests to use the brand-name product when a generic alternative is available) has the potential to reduce cost for
the patients and charges to health plans.'' However, despite the increased use of generic drugs over the years, there
remains a proportion of physicians and patients who remain uncertain or skeptical of generic equivalence.'>'* Some of
these patients who use generics end up switching back to the original brand-name product. Nevertheless, the increased
use of generics is indicative of increased receptiveness among physicians and patients.'> '’

Authorized generics (AGs) are a category of generic drug that are the same in composition as the brand-name product, but
may have a different color or markings.'® AGs are marketed under the same new drug application (NDA) as the brand-name

product, but do not use the brand-name on the label.'®

Given the important role that generic drugs have in the US health care
system, studies have investigated the comparative effectiveness and switchback rates between generic drugs, including AGs, and
their branded counterparts; overall comparable clinical outcomes were reported with subtle differences observed at the individual
medication level.”'” Of additional interest, Desai et al compared the switchback rates of 8 branded drug products for patients who
switched from branded to AG versus those who switched from branded to non-authorized generics (non-AGs), and observed
switchback rates were 28% lower for patients who switched to an AG compared with patients who switched to a non-AGs.”° This
has important implications as there are no differences in prescribing, payments, or distribution between AGs and non-AGs.
Switching back to the brand-name product could imply that patients or physicians may not be satisfied with the generic
equivalents in certain cases, a concern which could be actual or based on perception. While, in theory no therapeutic difference is
expected between AGs and non-AGs, there have been reports of tolerability issues across groups based on inert substances that
are part of pharmaceutical excipients in product formulations.*’ >* An analysis on the switchback period may help provide
additional insights into switchbacks including when and how switchbacks may impact the healthcare system.

To date, there is a lack of evidence quantifying the economic burden during the switchback period following an initial
switch to a generic. Evaluation of switchbacks to branded medication from both AGs and non-AGs may help illustrate
real-world prescription differences between AGs and non-AGS as both are categorized as generic medications, but non-
AGs may have minor differences in inactive ingredients and may be a different color, shape, or size than an AG or
branded medication. Hence this study aimed to (1) describe the switch rate from brand-name products to the respective
AGs and non-AGs, (2) describe the switchback rates from AGs and non-AGs to the brand-name products, and (3) assess
the economic burden preceding an observed switchback (ie, switchback period).

Methods

Study Design

This is a retrospective database analysis conducted using the Pharmetrics Plus™ database from 2007 to 2019. The
Pharmetrics Plus™ database is a commercially available, de-identified and integrated database of commercial insurers
and includes all paid medical and pharmacy claims for more than 70 million members from more than 100 health plans
across the US. The database comprises inpatient, outpatient, and retail and mail order pharmacy claims. Because the
database is de-identified and publicly available for purchase, IRB approval was not required.

The study period was product-specific and included the period 6 months prior to the generic or AG market entry date
and followed patients for 12 months after the index date, which is defined as the latest claim date for a branded
prescription prior to generic market entry. We included 14 Upjohn products in this analysis (Table 1). Upjohn products
were selected because the company and affiliates (Pfizer, Viatris) had a mature brand and AG business across many
therapeutic areas. The study cohort comprised patients, age 18 years and older, with a claim for a brand-name product
within 6 months prior to the non-AG or AG market entry (Figure 1). The earliest claim for generic use (AG or non-AG)
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Table | List of Products Evaluated in the Study

Therapeutic Area

Generic Name

Ophthalmic

Latanoprost

Cardiovascular

Amlodipine and atorvastatin
atorvastatin

dofetilide

sildenafil tablets

Central Nervous System

Phenytoin
ziprasidone

desvenlafaxine

eletriptan
Men’s Health Sildenafil
Urinary Tolterodine
tolterodine long-acting
Pain Celecoxib
Immunosuppression Sirolimus

in the database was used to proxy the generic or AG market entry date. Except for 2 products (amlodipine and

atorvastatin and atorvastatin), all other products had the first claim in the database for an AG or non-AG within a 14-

day window, which implies that both the AG or non-AG were concurrently available during the study timeperiod. The

windows for amlodipine and atorvastatin were approximately 2 and 1 years, respectively, with AGs coming onto the

market later than other generics.

1. Patients identified with a branded prescription during
the 6-month period prior to the generic/AG market entry

2. The index date is defined as the latest claim for branded
prescription prior to generic or AG market entry date

() ()
N _/
Index date Generic or AG market entry*

Figure | Patient dentification. *Defined as the earliest generic or AG claim identified in the data source.

Abbreviation: AG, Authorized Generic.
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Study Outcomes

After cohort identification, patients were evaluated for switching to a non-AG or AG from the brand-name product.
Switchers were then followed-up to evaluate for switchback to the brand-name product, and switchback rates were
compared between non-AG and AG users (Figure 2).

Healthcare costs were calculated during the time preceding switchback ie, switchback period (Figure 2) and this was
compared to the healthcare costs incurred by the non-switchbacks (ie, people who switched from brand-name to generics
and AGs and stayed on them) using a comparable time window. Costs were calculated as medical costs (summation of all
reimbursed costs from hospitalizations, outpatient visits, emergency room visits, and physician office visits) and
pharmacy reimbursed costs (all drugs dispensed in the switchback period). Medical costs and pharmacy costs were
summed to estimate the total healthcare costs. Adherence was also evaluated during the same periods using the
proportion of days covered (PDC) measure. PDC was calculated by dividing the total number of days the patient is
covered by the medication by total number of days in the assessment period.

Statistical Analysis

Switch and switchback rates were calculated as the percentage of patients out of the study cohort who switched from
a brand to AG or non-AG, and the percentage of patients who switched back from an AG or non-AG, respectively. All
analysis in the study, including costs calculations, are descriptive in nature as it was not the intention of the study to
evaluate any statistically significant differences between comparator groups.

Results

The analysis included 613,375 patients who initiated treatment with a brand medication. The sample size varied by
medication and ranged from 759 patients receiving brand sildenafil to 353,504 patients receiving brand atorvastatin. The
mean (SD) age of patients contributing to the analysis varied slightly by brand medication and ranged from 43.5 (14.33)
for ziprasidone to 64.6 (10.60) for latanoprost. The proportion of male patients included in the analysis ranged from
11.6% for eletriptan to 72.5% for dofetilide. As expected, 99.8% of patients receiving sildenafil for men’s health were
male (see Supplementary Table S1).

1. Evaluate if patient switched to a 2. Evaluate if patient switched back to brand-name
generic or AG

A )
( | \

O @ O |
/ |
Index date Patient’s first use Switchback to Index date + 12 months
(brand-name) of generic or AG brand-name

\ )
|

3. Evaluate healthcare cost
(switchback period)

’ Generic / Authorized generic

O Branded drug

Figure 2 Study design.
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Switch and Switchback Rates

Across the 14 medications, more than half of the patients initiating treatment with a brand medication switched to an AG
or non-AG (Figure 3). Generally, switching to AGs, which ranged from 0.5-39.6% was lower than switching to non-AGs
(16.7-79.9%). Details on the switch rates from branded to AG or non-AG, including discontinuation rates, are presented
in Table 2.

The comparison of switchback rates from AGs to brand and non-AGs to brand showed similar results with average
switchback rates of 4.2% (1.3%-7.5%) for AGs compared to 4.7% (1.4—12.9%) for non-AGs. Median time to switchback
was consistently around 1 month across all products evaluated, with exception of long-acting tolterodine at 2 months
(Table 3). A less than 2% difference between AGs and non-AGs was observed for the majority of the products except for
phenytoin and sirolimus, where the switchback rates from non-AGs had the most substantial numerical difference
compared to that from the AGs (6% and 4.9%, respectively) (Figure 4). An exploratory analysis was also conducted
to investigate the switch rates from AG or non-AG to brand, regardless of prior brand product exposure. We found that
the switch-to-brand rates were also similar between AG and non-AG users (see Supplementary Table S2) and few

patients, overall, switched to brands after receiving a generic. The proportion of patients who switched to a brand
medication ranged from 0.1% to 5.7% for AGs and from 0.1% to 6.5% for non-AG users.

Healthcare Costs

Total healthcare costs are presented in Table 3. Since the median time to switchback (ie, switchback period) was around 1
month for most products, we calculated the healthcare costs of the non-switchback patients (ie, those who remained on
AG or non-AQG) in the first month following their first switch from brand-name to AG or non-AG, to allow for
a comparable time window. Total healthcare costs were higher during the switchback period compared to patients who
remained on AG or non-AG, except for sildenafil (2 indications) and sirolimus. Total medical costs were generally higher
in the switchback period compared to patients who remained on any generic (ie, AG or non-AG). Sildenafil, across both

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

Ophthalmology latanoprost (N=51,359) /07

. amlodipine and atorvastatin (N=12,097) |
Cardiovascular

atorvastatin (N=353,504) | 79.9%

6
dofetilide (N=2,531) [RERLA 54.5%

sildenafil (N=759) REIWL/ 63.2%

68.9%

henytoin (N<69 25,09
Central Nervous System phenytoin ( i 215% 0%

ziprasidone (N=6,697) 51.3%

desvenlafaxine (N=25,541) 16.7%

eletriptan (N=12,944) RXEF/S 43.0%

Men’s Health sildenafil (N=51,252) 38.6%

Urinary tolterodine (N=1,812) 47.3%

tolterodine long-acting (N=12,732) RERIKF/A 25.1%

Pain celecoxib (N=80,054) REENKLZ 49.7%

mSwitchedto AG

Immunosuppression sirolimus (N=1,224) [EERED 18.3% Swichedto G

Figure 3 Proportion of people who switched to authorized generics versus non-authorized generics.
Abbreviations: AG, Authorized Generic; G, Generic.
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Table 2 Proportion of Patients Who Switched from Brand to Non-AG or AG, Discontinued Drug or Stayed on Brand

Switched to Non-AG Switched to AG Discontinued Drug Stayed on Brand

Amlodipine and atorvastatin (N=12,097) 8333 (68.9%) 57 (0.5%) 758 (6.3%) 2949 (24.4%)
Celecoxib (N=80,054) 39,798 (49.7%) 10,770 (13.5%) 2920 (3.6%) 26,566 (33.2%)
Tolterodine (N=1812) 122 (6.7%) 857 (47.3%) 70 (3.9%) 763 (42.1%)
Tolterodine long-acting (N=12,732) 3201 (25.1%) 5043 (39.6%) 753 (5.9%) 3735 (29.3%)
Phenytoin (N=869) 217 (25.0%) 188 (21.6%) 96 (11.0%) 368 (42.3%)
Ziprasidone (N=6697) 3435 (51.3%) 1253 (18.7%) 143 (2.1%) 1866 (27.9%)
Atorvastatin (N=353,504) 282,484 (79.9%) 2122 (0.6%) 24,880 (7.0%) 44,018 (12.5%)
Desvenlafaxine (N=25,541) 4267 (16.7%) 880 (3.4%) 4664 (18.3%) 15,730 (61.6%)
Sirolimus (N=1224) 224 (18.3%) 437 (35.7%) 180 (14.7%) 383 (31.3%)
Eletriptan (N=12,944) 5564 (43.0%) 3038 (23.5%) 1405 (10.9%) 2937 (22.7%)
Sildenafil (PAH) (N=759) 480 (63.2%) 79 (10.4%) 44 (5.8%) 156 (20.6%)
Dofetilide (N=2531) 1379 (54.5%) 465 (18.4%) 98 (3.9%) 589 (23.3%)
Sildenafil (MH) (N=51,252) 19,782 (38.6%) 10,604 (20.7%) 4281 (8.4%) 16,585 (32.4%)
Latanoprost (N=51,359) 29,269 (57.0%) 13,826 (26.9%) 2446 (4.8%) 5818 (11.3%)

Note: Discontinuation is defined as a gap of >90 days from the last observed fill plus days supplied.
Abbreviations: AG, authorized generics; MH, men’s health; non-AG, non-authorized generic; PAH, pulmonary arterial hypertension.

indications, was the only exception to this observed trend (Table 4). Pharmacy costs were similarly higher in the
switchback period, with the exception of sildenafil for pulmonary arterial hypertension and sirolimus (Table 4).
Adherence was almost always slightly lower among the patients with a switchback compared to those who remained
on generics; however, it is important to note that the adherence results should consider the short duration of the
switchback period (see Supplementary Table S3).

Discussion

In this real-world observational study, we described the switch rates from 14 brand-name products to generics, AGs and
non-AGs, and the switchback rates from these generics back to their respective brand-name counterparts among a pool of
mostly commercially insured patients in the US. Further, we also examined the healthcare costs observed during the
switchback period and a comparable period for those who did not switch back. From this analysis, we observed that
a majority of the patients receiving a brand medication switched to a generic (either AG or non-AG) upon market
availability and more switched to a non-AG compared to an AG. Although reasons for switching cannot be directly
understood from claims data, we suspect that market supply relationships rather than deliberate choice of patients or their
providers may be driving this observation. Generally, there are multiple non-AGs available for a given medication
through various manufacturers for which a patient might be switched to at the pharmacy compared to AGs. Additionally,
pharmacists do not typically discuss differences between AGs and non-AGs with their patients and rather inform patients
of their equal therapeutic value, providing another possible reason for greater switching to non-AGs when coupled with
non-AGs’ lower prices. Switchback rates from non-AGs and AGs are demonstrated to be generally similar in this study,
except for drugs with narrow therapeutic index (eg, phenytoin and sirolimus). Patients who switch-back to the brand-
name product typically do so within 1 month (and up to 2 months for long-acting products) of receiving a generic
product. This could for instance be due to a nocebo effect where patients expect negative outcomes from generic use,
which could in turn lead to reduced (or perceived reduced) efficacy and tolerability.”* However, understanding specific
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Table 3 Total Healthcare Costs (US$) Among People Who Had a Switchback versus People Without Switchback

Therapeutic Treatment Any Switchback No Switchback
A
rea N Days in Total healthcare Costs (US$) N Total Healthcare Cost
Switchback During Switchback Period, (US$) in 1° Month?,
Period, Mean (SD) Mean (SD)
Median

Ophthalmology Latanoprost 682 39.0 1728.91 (5229.01) 37,405 804.59 (3342.38)

Cardiovascular Amlodipine 443 33.0 1608.49 (3748.54) 7193 1173.16 (3791.34)
and
atorvastatin
Atorvastatin 5838 31.0 1549.56 (7668.14) 239,230 1108.40 (4381.77)
Dofetilide 105 33.0 4868.58 (9951.85) 1409 3259.13 (9123.75)
Sildenafil 15 40.0 5482.09 (6005.59) 473 8478.98 (23,158.88)
(PAH)

Central Nervous Phenytoin 35 29.0 2996.61 (6946.94) 312 787.36 (3417.02)

System
Ziprasidone 178 28.0 3106.94 (6786.14) 4180 2012.04 (4415.41)
Desvenlafaxine | 217 34.0 1979.63 (6494.25) 3700 1401.34 (4063.10)
Eletriptan 188 30.0 2037.75 (4567.87) 6776 1513.31 (3661.33)

Men’s Health Sildenafil 221 30.0 1198.40 (2499.29) 17,280 1200.46 (4065.98)

Urinary Tolterodine 28 28.0 4800.85 (17,651.00) 850 1539.57 (2988.36)
Tolterodine 245 66.0 3464.61 (6093.60) 7018 1531.31 (3267.63)
long-acting

Pain Celecoxib 794 37.0 3120.01 (8074.48) 44,111 1695.08 (5084.54)

Immunosuppression | Sirolimus 38 26.5 4359.26 (6350.64) 489 5066.84 (12,226.62)

Note: *Ist month refers to the first month since switching from branded to generics/authorized generics.
Abbreviation: PAH, pulmonary arterial hypertension.

reasons for switchback requires further investigation of patient and provider preferences and decision-making as well as
the possible impact of potential differences between products, such as changes in pill appearance, on switchbacks.

Hansen et al compared the switch rates for 10 drugs (alendronate, amlodipine, citalopram, gabapentin, glimepiride,
losartan, metformin extended-release, paroxetine, sertraline and simvastatin) using electronic health records from
a regional US healthcare system and observed a 4.8% overall switchback rate to branded medication.'® This is similar
to the 4-5% average switchback rates observed with our study. Similar to what Hansen et al reported, we also observed
fairly similar switchback rates from AG and non-AGs.'” However, our findings demonstrated that for certain drugs with
a narrow therapeutic index (NTI) such as phenytoin and sirolimus, the switchback rate is lower from AG compared to
non-AG. A survey of 606 physicians reported that almost half of them were extremely/very likely to request that a brand-
name anti-epileptic not be substituted with a generic.”> The same survey also observed that three-quarters of the
physicians perceived concerns with the efficacy of generic anti-epileptics.>> Hence, it is not surprising that our results
demonstrated that phenytoin, an anti-epileptic with a NTI, has the largest difference in switchback rates from the AG
compared to non-AG, where switchback from AG is 6% less than that from an non-AG. Further, NTI medications,
including immunosuppressants such as sirolimus, require close clinical and therapeutic drug monitoring when converting
to its generic formation,”® and thus, this could potentially explain why the rate of switching to a AG is higher compared
a non-AGQG, and the switchback rate from an AG is likewise lower in this case.
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-7.0% -5.0% -3.0% -1.0%
phenytoin
sirolimus
sildenafil (PAH)
ziprasidone
latanoprost
dofetilide

sildenafil (MH)

celecoxib
eletriptan -0.1% I
tolterodine long-acting -0.5%
amlodipine and atorvastatin -0.9%
tolterodine -1.1%
desvenlafaxine -1.1%

atorvastatin -1.9%

)

More switchback from AG vs non-AG More switchback from non-AG vs AG

Figure 4 Difference in proportion of switchback from authorized generics and non-authorized generics to branded drug. Difference is calculated as (% of switchback from
AG) — (% switchback from non-AG).
Abbreviations: AG, Authorized Generic; MH, Men’s Health; non-AG, non-Authorized Generic; PAH, Pulmonary Arterial Hypertension.

Desai et al conducted a larger observational cohort study to compare switchback rates to brand medications from AG
and non-AG for 8 drug products. The observed overall switchback rate was 8.2 per 100 persons across all drug products
and ranged from 3.8—17.8 depending on the product being examined. Observed switchback rates were generally lower for
patients switching from brand to AG (pooled hazard ratio 0.72, 95% confidence interval 0.64-0.81).° The authors
highlight that the observed differences in switchback rates between AGs and generic products are unlikely to be fully
explained by differences in quality, safety, or efficacy; they may be related to negative perceptions of generic drugs.
Since the AG is generally similar in appearance to its brand-name counterpart and is manufactured by the same
manufacturer, there might be less perception bias associated with the AG as compared to its non-AG counterpart in
patients originally receiving the brand. The overall switchback rates reported by Desai et al are higher than what we
observed, however similar to Desai, we found that the largest differences in switchback rates between AGs and non-AGs
favored AGs, suggesting that for specific medications (eg, phenytoin and sirolimus), some patients may be more likely to
switch back to a brand from a non-AG compared to an AG. Generally, the observed difference in switchback rates for
AGs compared to non-AGs was less than 2%, suggesting minimal differences between the two types of generic
medicines. The differences observed between this study and the previously reported results from Desai et al may be
driven by differences in therapeutic areas, products assessed, and overall study methodology.

In addition to previous literature focusing on the switch and switchback rates among brand, AG and non-AG
products, our study further examined the costs incurred during the switchback period compared to a similar time window
for those patients who did not switch back ie, remained on the generic. It appeared that total healthcare costs were
generally higher during the period preceding switchback compared to patients who remained on generic, suggesting that
patients who ultimately switch back to brand require some additional healthcare resources. The higher healthcare costs
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Table 4 Medical® and Pharmacy® Costs (US$) Among People Who Had a Switchback versus People Without Switchback

Therapeutic Treatment Any Switchback (US$) No Switchback (US$)
Area
Medical costs During Pharmacy Costs During Medical Costs in Ist | Pharmacy Costs in Ist
Switchback Period, Mean Switchback Period, Mean Month?, Mean (SD) Month€,
(SD) (SD) Mean (SD)

Ophthalmology Latanoprost 802.75 (2736.77) 926.15 (3780.64) 474.14 (3233.51) 330.45 (676.29)
Cardiovascular Amlodipine and 688.66 (2622.61) 919.84 (1811.95) 493.01 (3693.92) 680.16 (730.65)

atorvastatin

Atorvastatin 867.56 (7127.85) 682.11 (1956.15) 560.50 (4261.40) 547.89 (854.73)

Dofetilide 3305.93 (9419.52) 1562.65 (1831.51) 1761.13 (8863.30) 1498.00 (1963.57)
Sildenafil 1842.61 (4629.04) 3639.48 (3311.26) 3263.56 (22,147.48) 521542 (7181.01)
Central Nervous Phenytoin 1470.63 (3724.00) 1525.98 (4743.04) 452.80 (3304.89) 334.57 (833.52)
System
Ziprasidone 837.52 (2000.77) 2269.43 (6306.75) 764.11 (4127.38) 1247.93 (1395.01)
Desvenlafaxine 1074.16 (6178.35) 905.46 (1329.65) 656.29 (3690.78) 745.05 (1445.89)
Eletriptan 82881 (3431.36) 1208.94 (2973.18) 744.26 (3299.84) 769.05 (1406.37)
Men’s Health Sildenafil 365.33 (1433.50) 833.07 (1887.05) 535.11 (3690.64) 665.34 (1608.62)
Urinary Tolterodine 774.80 (1943.16) 4026.05 (17,057.68) 632.56 (2565.48) 907.02 (1427.79)
Tolterodine long- 1377.32 (4228.58) 2087.28 (3851.73) 612.47 (2872.05) 918.85 (1503.38)
acting
Pain Celecoxib 1628.68 (5778.75) 1491.33 (3666.35) 926.42 (4684.51) 768.67 (1774.61)
Immunosuppression | Sirolimus 2568.05 (5922.33) 1791.21 (1595.33) 2504.83 (11,578.69) 2562.01 (3667.77)

Notes: *Medical costs included all physician office, outpatient hospital, emergency department, and inpatient visits. ®Pharmacy costs included all medication prescriptions
filled by the patient. “Ist month refers to the first month since switching from branded to generics/authorized generics.

were driven mainly by non-inpatient (outpatient, physician office and emergency room) healthcare utilization (results not
shown). Further research is warranted to better understand the healthcare resource utilization and costs incurred during
the period preceding switchback. For example, whether the increase in health care resource use may be due to perception
bias or actual issues of efficacy and safety, and if these differ by products from different therapeutic classes requires
further exploration. Furthermore, multivariate analyses can be explored to evaluate if the differences in healthcare
resource utilization between people who switchback to branded medication or not is driven by patient characteristics such
as age and comorbidities that may increase the severity of disease and affiliated costs.?”*

Results from this study should be interpreted in light of several limitations. First, given that this is a preliminary
exploratory analysis of selected Upjohn products and therapeutic areas, there are several potential reasons for switchback
that could not be explored within the scope of this study. While it was assumed that AGs and non-AGs are equally
accessible to patients, individual pharmacies or insurance plans may promote certain AGs or non-AGs over others, thus
becoming a possible reason for switching. However, it was not feasible within this study to review distribution patterns
within individual pharmacies or plans, limiting the analysis of product availability on switch behavior. Additional
switchback reasons like patient preference and clinical effectiveness were also unable to be analyzed given the limits
of a claim database analysis. Second, due to sample size limitations, we were unable to compare healthcare costs of
patients who switched-back from a non-AG versus an AG. We were also unable to compare costs between different
generic suppliers, and between pre- and post-switchback, which would help explain what is driving the high costs among
patients who switchback. We surmise that patient characteristics such as clinical instability and distrust in generics, which
result in increased medical claims and pharmacy costs, are a possibility, providing an avenue for further investigation.
Third, the products chosen and data does not allow for evaluation of what happens during the immediate period of
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generic exclusivity when only the brand, AG, and a single other generic are on the market. Fourth, some bias may exist in
the reporting of results given the authors’ affiliation with the pharmaceutical company that markets and sells the Upjohn
products explored in this study. Therefore, the results are conditional on this affiliation and should be interpreted
accordingly. Despite these limitations, the data are generalizable to the commercially and self-insured employer
population in the United States.

Conclusion

Patients receiving a brand medication are likely to be switched to a generic upon market availability and it appears that
patients are more often switched to a non-AG than an AG. Notably, not all patients remained on the AGs or non-AGs,
and some of them switchback to the brand-name products. This exploratory analysis is suggestive of increased healthcare
utilization and costs in the period preceding switchback. Previous studies have concluded that interventions that reduce
switchbacks may allow for major costs savings.'” Additional research is needed to understand switching patterns, its
potential disruption to patients, and the role of brands, generics, and AGs on differential switching behaviors, in order to
implement such interventions.
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