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REVIEW

Impact of non-medical switching on clinical and economic outcomes, resource
utilization and medication-taking behavior: a systematic literature review

Elaine Nguyena,b, Erin R. Weedaa,b, Diana M. Sobieraja,b, Brahim K. Bookhartc, Catherine Tak Piechc and
Craig I. Colemana,b

aUniversity of Connecticut School of Pharmacy, Storrs, CT, U.S.A.; bHartford Hospital Evidence-Based Practice Center, Hartford, CT, U.S.A.;
cJanssen Scientific Affairs L.L.C., Raritan, NJ, U.S.A.

ABSTRACT
Objective: To evaluate current knowledge of the impact of non-medical switching on clinical and eco-
nomic outcomes, resource utilization and medication-taking behavior. Methods: The literature was
searched (Medline and Web of Science, January 2000–November 2015) to identify United States’ studies
evaluating �25 patients and measuring the impact of non-medical switching of drugs (switching to a
chemically distinct but similar medication for reasons other than lack of clinical efficacy/response, side
effects or poor adherence) on �1 clinical, economic, resource utilization or medication-taking behavior
outcome. The direction of association between non-medical switching and outcomes was classified as
negative or positive if a statistically significant worsening or improvement was reported, or neutral if no
significant difference was observed. Results: Twenty-nine studies contributed 96 outcomes (60.4% clin-
ical; 21.9% resource utilization; 13.5% economic; 4.2% medication-taking behavior) within six disease
categories (cardio-metabolic, immune-mediated, acid suppression, psychiatric, hormone replacement
therapy and pain). The direction of association was more frequently negative (33.3%) or neutral (55.2%)
than it was positive (11.5%). Stratified by outcome type, non-medical switching was negatively associ-
ated with clinical, economic, healthcare utilization and medication-taking behavior outcomes in 20.7%,
69.2%, 38.1% and 75.0% of cases, respectively; and positively in only 4.8%–17.2% of outcomes sub-
groups. Of 32 outcomes in patients demonstrating stable/well controlled disease, 68.8% and 31.3% had
a negative and neutral direction of association. In patients without demonstrated disease stability, out-
comes were negatively, neutrally and positively impacted by non-medical switching in 15.6%, 67.2%
and 17.2% of 64 outcomes. Limitations: Our inability to evaluate specific disease state categories and
studies/outcomes received equal weight regardless of sample size or magnitude of effect. Conclusions:
Non-medical switching was more often associated with negative or neutral effects than positive effects
on an array of important outcomes. Among patients with stable/well controlled disease, non-medical
switching was associated with mostly negative effects.
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Introduction

‘‘Non-medical switching’’ can broadly be defined as a change
in a patient’s medication to a chemically distinct alternative,
not a generic, that is expected to have similar effects, for rea-
sons other than lack of clinical efficacy or response, side
effects or poor adherence1,2. Frequently, non-medical switch-
ing occurs as a result of formulary changes implemented in
an attempt to reduce specific prescription drug costs3–11.
While non-medical switching can decrease target drug acqui-
sition costs, it may have unintended consequences for clinical
and economic outcomes, overall healthcare resource utiliza-
tion and patient medication-taking behaviors12,13.

We performed a systematic literature review to evaluate
the impact of non-medical switching on clinical and eco-
nomic outcomes, resource utilization and medication-taking
behavior in ambulatory patients.

Methods

Preparation of this report was in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement14. The goal of this guideline is
to facilitate the transparent reporting of systematic reviews
and meta-analyses to assess the benefits and harms of a
healthcare intervention.

Search strategy

We performed a systematic literature search from January
2000 through November 2015 in Medline and Web of Science
(W.o.S.) using the search strategy found in Supplementary
Online Appendix 1. W.o.S. was selected as a second literature
source to maximize capture of abstracts from major medical
and managed care meetings. The search was limited to
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human studies in the English language and excluded case
studies, editorials and review articles. Bibliographical database
searches were augmented by the review of the first 500
results of a Google Scholar search and manual searches of
the reference sections of relevant studies. Two investigators
reviewed all potentially relevant articles independently with
disagreement resolved through discussion or a third
investigator.

Study selection

Two investigators screened citations and assessed eligible
studies for inclusion in duplicate with disagreement recon-
ciled through discussion or a third investigator. Studies were
included in this review if they were real-world studies per-
formed in the U.S., included �25 patients and evaluated the
impact of non-medical switching of prescription drugs on at
least one outcome of interest. For the purposes of this review,
non-medical switching was defined as switching to a chem-
ically distinct but clinically similar medication for reasons
other than lack of clinical efficacy or response, side effects or
poor adherence. Outcomes of interest for this review included
clinical (i.e., any measure of patient health), economic (i.e.,
medical or treatment costs, excluding index drug costs),
resource utilization (i.e., office or emergency room visits or
hospitalizations) and medication-taking behavior (i.e., adher-
ence, persistence or discontinuation). Studies evaluating the
impact of simple brand to generic substitution, changes in
dosage form or route of administration, or evaluating tempor-
ary (i.e. in-hospital) non-medical switches were excluded.

Data abstraction

Two investigators, through use of a standardized tool, inde-
pendently abstracted all data with disagreements resolved by
discussion or a third investigator. The following data was
sought from each study: first author’s last name, year of pub-
lication, method of determination of non-medical switching,
drug(s) switched, disease state(s), study design, data required
for validity assessment, outcome type (clinical, economic,
healthcare utilization, medication-taking behavior), direction
and statistical significance of association between non-med-
ical switching and each reported outcome. Each included
study was classified into one of two ‘‘non-medical switching’’
categories based on whether disease stability/control prior to
the switch was demonstrated. Category A consisted of studies
in which patients were demonstrated to have stable or well
controlled disease whereas category B studies did not
attempt to document this. The definition of stable or well
controlled disease varied across studies but generally required
that patients met objective, disease-specific outcomes (e.g.,
laboratory values or vital signs) or did not require supplemen-
tal resource utilization (e.g., emergency room visits or hospi-
talizations) within a defined period prior to the switch.

Validity assessment

The internal validity of the included studies was assessed
using an adapted version of the Newcastle–Ottawa Scale

(NOS) (Supplementary Online Appendix 2)15. A total of seven
items within three domains (selection of study group, com-
parability of study group and ascertainment of exposure)
were evaluated. If a study satisfactorily met a criterion, a star
(*) was assigned for that item, otherwise a minus sign (�)
was noted. Each study was assessed by two investigators
independently, with disagreements resolved through discus-
sion or a third investigator.

Data synthesis

The direction of the association between non-medical switch-
ing and each individual outcome identified in included stud-
ies was classified as negative, positive or neutral. An
association was deemed ‘‘negative’’ if the switch reflected a
worsening of outcome and was statistically significant (i.e.,
decreased adherence, worsened clinical outcomes, increased
healthcare utilization or increased costs). ‘‘Positive’’ associa-
tions were those in which the outcome improved (i.e.,
increased adherence, improved clinical outcomes, decreased
healthcare utilization or decreased costs) in a statistically sig-
nificant manner. If no statistically significant relationship was
observed, the direction of association was deemed ‘‘neutral’’.
In all cases, the p-value used to conclude statistical signifi-
cance was based on each study’s defined p-value. In one
study where statistical significance was not reported for two
desired outcomes, we independently analyzed the data to
generate a p-value. When studies reported overlapping out-
comes (e.g., any hospitalization versus disease specific hospi-
talization), the most disease specific outcome was included. If
a data point was reported in both a continuous and dichot-
omous way (e.g., low density lipoprotein [L.D.L.] value vs.
attainment of goal L.D.L.) the continuous outcome was prefer-
entially used as it provides a higher level of information. We
did not evaluate economic outcomes that included the
change in index (for non-medical switching) medication costs
in the overall analysis, but reported these costs separately.
The frequencies of each type of outcome were stratified by
the direction of association. Outcomes were further stratified
by non-medical switch category (A or B) and outcome type.

Results

The initial search strategy yielded 2290 citations and an add-
itional 13 citations were manually identified (Figure 1). After
screening and full-text assessment, 29 studies with a total of
253,795 patients (median: 661; range: 31–102,076) and a
median follow-up of 180 days (range: 14–390 days) were
included in our review (Table 1)16–40. According to non-med-
ical switch categories A (patients with stable/well controlled
disease) and B (patients without documented stable/well con-
trolled disease), there were 10 (34.5%) and 19 (65.5%) studies,
respectively. Most studies (n¼ 18; 62.1%) assessed the impact
of non-medical switching in cardio-metabolic disease includ-
ing hypertension, hyperlipidemia or diabetes, followed by
immune-mediated disorders (n¼ 4; 13.8%), acid suppression
(n¼ 3; 10.3%), psychiatric conditions (n¼ 2; 6.9%), hormone
replacement therapy (n¼ 1; 3.4%) and pain (n¼ 1; 3.4%).
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The largest proportion of studies acquired their data through
chart reviews (n¼ 12; 41.4%), followed by claims (n¼ 8;
27.6%), claims with integrated electronic health records
(n¼ 5; 17.2%) and other methods (n¼ 5; 17.2%).

Twenty-five (86.2%) of the 29 studies were awarded a star
in each of the seven evaluated items, suggesting low risk of
bias in the majority of included studies (Figure 2). Two studies
(one each in categories A and B) were unmatched and were
not given a star for comparability of study population. Finally,
two studies (both in category B) did not meet the criteria for
low risk of bias within one of the outcome domains because
they utilized a subjective outcome and/or the duration or
completeness or follow-up were inadequate.

The 29 studies reported 96 eligible outcomes and their
overall distribution by non-medical switch categories is repre-
sented in Figure 3. The most frequent outcome type was clin-
ical (n¼ 58; 60.4%), followed by resource utilization (n¼ 21;
21.9%), economic (n¼ 13; 13.5%) and medication-taking
behavior (n¼ 4; 4.2%). Qualitatively, the direction of associ-
ation was negative (n¼ 32; 33.3%) or neutral (n¼ 53; 55.2%)
more often than it was positive (n¼ 11; 11.5%) (Figure 4).
When stratified by outcome type, non-medical switching was
associated with a negative impact on clinical, economic,
healthcare utilization and medication-taking behavior out-
comes in 20.7%, 69.2%, 38.1% and 75.0% of cases, respect-
ively; and a positive effect was seen in only 4.8% (resource

utilization) to 17.2% (clinical) of outcomes (Figure 5-I). Only
six studies reported index drug costs and the effects were
negative, neutral and positive in two, one and four studies,
respectively.

When analysis was restricted to category A studies
(patients with stable/well controlled disease) only (n¼ 32 out-
comes), 22 (68.8%) and 10 (31.3%) had a negative and neutral
direction of association, respectively. Non-medical switching
was not positively associated with any outcome in category A
studies. Within each outcome type, the majority of outcomes
had a negative direction of association: clinical (n¼ 7; 63.6%),
economic (n¼ 4; 57.1%), resource utilization (n¼ 8; 72.7%)
and medication-taking behavior (n¼ 3; 100.0%) (Figure 5-II).
In the two studies that reported index drug costs, a positive
direction of association was found.

Out of a total of 64 outcomes in category B (patients with-
out documented stable/well controlled disease), the direction
of association was negative for 10 (15.6%) outcomes, neutral
for 43 (67.2%) outcomes, and positive for 11 (17.2%) out-
comes. Among economic outcomes, the majority were nega-
tive (n¼ 5; 83.3%); while the majority of outcomes were
neutral for clinical (n¼ 32; 68.1%), health resource utilization
(n¼ 9; 90.0%) and mediation taking behaviors (n¼ 1; 100.0%)
outcomes (Figure 5-III). In the fours studies that reported
index drug costs, two were negative, one was neutral and
one was positive in direction of association.

Figure 1. Flow diagram of study selection process.

IMPACT OF NON-MEDICAL SWITCHING ON OUTCOMES 1283



Table 1. Characteristics of included studies by non-medical switch category.

First Author, Year Drug(s) Switched;
Disease(s)

Data Source;
Comparison Type

Outcome Type Outcome Direction of
Association

Category A: Non-medical switch and stable/well controlled disease
Lebwohl, 201516 N¼ 754 Anti-T.N.F. to different anti-

T.N.F.; C.D., U.C., R.A., A.S.,
PS, Ps.A.

Chart review; matched Clinical Number of disease flares Negative
Well controlled disease
symptoms (as per physician)

Negative

Resource utilization Inpatient stays Negative
E.R. visits Negative
Outpatient visits Negative

Liu, 201517 N¼ 3678 Adalimumab to different
biologic (certolizumab, goli-
mumab, etanercept,
or ustekinumab); R.A., PS,
Ps.A., A.S., C.D.

Claims; unmatched Economic All-cause medical costs Negative

Rubin, 201518 N¼ 4962 Anti-T.N.F. to different anti-
T.N.F.; R.A., PS, Ps.A., A.S.,
C.D., U.C.

Claims with integrated
E.H.R.; matched

Medication-taking behavior Treatment change due
to lack of efficacy or side
effects

Negative

Saseen, 20133 N¼ 3412 Olmesartan to different
A.R.B.; HTN

Claims with integrated
E.H.R.; adjusted

Clinical S.B.P. <140 mmHg Negative
D.B.P. <90 mmHg Negative

Kamal, 201219 N¼ 258 A.R.B. to different A.R.B.;
HTN

Claims with integrated
E.H.R.; matched

Clinical S.B.P. Negative
D.B.P. Neutral
Addition of other anti-HTN
medications

Negative

Resource utilization Office visits Neutral
Signorovitch, 201220

N¼ 6270
Adalimumab to different
D.M.A.R.D.; R.A.

Claims; adjusted Resource utilization E.R. visits Negative
R.A. outpatient visits Negative

Medication-taking behavior Discontinuation Negative
West, 201221 N¼ 661 Psychiatric medications; psy-

chiatric conditions
Chart review; matched Clinical Adverse events (in patients

switched to a medication
within the same class)

Neutral

Adverse events (in patients
switched to an interchange-
able medication in a differ-
ent class)

Negative

Wu, 201122 N¼ 8898 Brand S.S.R.I. to different
generic S.S.R.I.; M.D.D.

Claims; matched Economic M.D.D.-related medical cost Negative
Resource utilization M.D.D.-related

hospitalization
Negative

M.D.D.-related E.R. visits Neutral
Signorovitch, 201023

N¼ 102,076
Valsartan to different A.R.B.;
HTN

Claims; matched Economic Total medical costs exclud-
ing A.R.B. cost

Negative

HTN-related medical services
Inpatient costs Negative
E.R. costs Neutral
Outpatient costs Neutral
Non-A.R.B. hypertensive
drug cost

Neutral

Resource utilization HTN-related medical services
Inpatient days Negative
E.R. visits Neutral
Outpatient visits Negative

Medication-taking behavior Discontinuation Negative
Fugit, 20004 N¼ 96 Simvastatin to lovastatin;

HLD
Prospective analysis;
pre/post

Clinical Lipid tests Neutral
Liver function tests Neutral

Category B: Non-medical switch with no requirement of stable/well controlled disease
Bryant, 201324 N¼ 31 Insulin glargine to insulin

detemir; D.M.
Chart review; pre/post Clinical Goal hemoglobin A1C Neutral

Weight gain Neutral
Hypoglycemia Neutral

Alemayehu, 201225

N¼ 75,560
Esomeprazole to different
P.P.I.; acid suppression

Claims; unmatched Economic G.I.-related medical service
costs

Negative

Non-P.P.I. prescription costs Negative
Miller, 200826 N¼ 117 Atorvastatin to simvastatin,

rosuvastatin or ezetimibe–
simvastatin; HLD

Prospective analysis;
pre/post

Clinical L.D.L.
Usual care Negative
Conversion by pharmacist Neutral
H.D.L.
Usual care Neutral
Conversion by pharmacist Neutral
Triglycerides
Usual care Neutral
Conversion by pharmacist Neutral

Gates, 20065 N¼ 364 Fosinopril to benazepril;
HTN

Chart review; pre/post Clinical S.B.P. Neutral
D.B.P. Neutral
Estimated G.F.R. Neutral
Serum potassium Neutral

Meissner, 200627 N¼ 3636 Atorvastatin to different sta-
tins (simvastatin, lovastatin,
pravastatin, or fluvastatin);
HLD

Claims; pre/post Economic Statin therapy medical
management costs

Neutral

(continued)
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Table 1. Continued

First Author, Year Drug(s) Switched;
Disease(s)

Data Source;
Comparison Type

Outcome Type Outcome Direction of
Association

Billlups, 20056 N¼ 5046 Simvastatin to lovastatin;
HLD

Claims with integrated
E.H.R.; pre/post

Clinical L.D.L. Positive
ALT Neutral

Medication-taking behavior Adherence Neutral
Cheetham, 200528

N¼ 33,318
Simvastatin to lovastatin;
HLD

Claims with integrated
E.H.R.; pre/post

Clinical L.D.L. Positive
H.D.L. Positive
Triglycerides Positive
Marked ALT Neutral
Marked C.K. Neutral

Tran, 200429 N¼ 32 Celecoxib or rofecoxib to
valdecoxib; O.A., R.A., pain

Patient interviews; pre/post Clinical Pain Neutral

Manzo, 20037 N¼ 68 Amlodipine to felodipine;
HTN

Chart review; pre/post Clinical S.B.P. Neutral
D.B.P. Neutral
Heart rate Positive

Graham, 20028 N¼ 72 Losartan or valsartan to
irbesartan; HTN

Chart review; pre/post Clinical S.B.P. Neutral
D.B.P. Neutral
Heart rate Neutral
Adverse drug reactions Neutral

Taylor, 20019 N¼ 942 Atorvastatin, fluvastatin, pra-
vastatin, low-dose simvasta-
tin (<80 mg/day) and
cerivastatin (<0.4 mg/day)
to cerivastatin (0.4 or
0.8 mg/day) or simvastatin
(80 mg/day); HLD

Chart review; pre/post Clinical L.D.L.
H.D.L.

Positive
Positive

Andrade, 200030 N¼ 2235 Conjugated to esterified
estrogen or different H.R.T.
medication; H.R.T.

Claims; pre/post Resource utilization Ambulatory visits related to
H.R.T.
Switched to different H.R.T. Neutral
Switched to esterified
estrogen

Neutral

Clay, 200031 N¼ 113 Amlodipine to felodipine;
HTN/angina

Chart review; pre/post Clinical B.P. <140/90 mmHg Neutral
Use of other anti-HTN
medications

Neutral

Good, 200010 N¼ 704 Nizatidine to cimetidine;
duodenal and gastric ulcer
disease, G.E.R.D.

Chart review; pre/post Resource utilization Clinic visits Neutral
G.I.-related admissions Neutral
Abdominal C.T. Neutral
Barium studies Positive
Endoscopic studies Neutral

Mamdani, 200032 N¼ 101 Nifedipine extended-release
to amlodipine or felodipine;
HTN

Claims/chart review;
pre/post

Clinical S.B.P. Positive
D.B.P. Positive
Drug utilization (prescrip-
tions for any medication/
patient)

Negative

Economic Cardiovascular drug cost† Negative
Non-cardiovascular drug
cost

Negative

Resource utilization Clinic visits Neutral
Emergency room visits Neutral
Hospitalizations Neutral

Nelson, 200033 N¼ 105 Omeprazole to lansoprazole;
heartburn, G.E.R.D.

Patient interviews; pre/post Clinical Heartburn symptom severity Negative

Overall patient satisfaction Negative
Oatis, 200011 N¼ 142 Amlodipine to felodipine

extended-release; HTN/
angina

Chart review; pre/post Clinical Concomitant cardiovascular
medications

Negative

Economic Concomitant cardiovascular
drug cost

Negative

Parra, 200034 N¼ 100 Amlodipine to different
C.C.B. (felodipine; S.R. nifedi-
pine, S.R. verapamil, S.R. dil-
tiazem); HTN

Chart review; pre/post Clinical S.B.P.
D.B.P.
Pulse

Neutral
Positive
Neutral

Walters, 200035 N¼ 44 Amlodipine to felodipine
extended-release; HTN

Prospective analysis;
pre/post

Clinical S.B.P. Neutral
D.B.P. Neutral
Heart rate Neutral
PR interval Neutral
QRS interval Neutral
QTc interval Neutral

†Excluding prescriptions for the index therapy.
ALT¼ alanine aminotransferase; A.R.B. ¼ angiotensin receptor blocker; A.S. ¼ ankylosing spondylitis; B.M.I. ¼ body mass index; B.P. ¼ blood pressure; C.C.B. ¼ cal-
cium channel blocker; C.D. ¼ Crohn’s disease; C.K. ¼ creatine kinase; C.T. ¼ computerized tomography; D.B.P. ¼ diastolic blood pressure; D.M. ¼ diabetes mellitus;
D.M.A.R.D. ¼ disease-modifying antirheumatic drug; E.H.R. ¼ electronic health record; E.R. ¼ emergency room; G.E.R.D. ¼ gastroesophageal reflux disease; G.F.R. ¼
glomerular filtration rate; G.I. ¼ gastrointestinal; H.D.L.¼ high-density lipoprotein; HLD¼ hyperlipidemia; H.R.T. ¼ hormone replacement therapy;
HTN¼ hypertension; L.D.L. ¼ low-density lipoprotein; M.A.P. ¼ mean arterial pressure; M.D.D. ¼ major depressive disorder; N ¼ sample size; N.M.S. ¼ non-medical
switch; O.A. ¼ osteoarthritis; P.P.I. ¼ proton pump inhibitor; PS¼ psoriasis; Ps.A. ¼ psoriatic arthritis; R.A. ¼ rheumatoid arthritis; S.B.P. ¼ systolic blood pressure;
S.R. ¼ sustained release; S.S.R.I. ¼ selective serotonin reuptake inhibitor; T.N.F. ¼ tumor necrosis factor; U.C. ¼ ulcerative colitis.
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Discussion

Our systematic review suggests that non-medical switching
in ambulatory patients is commonly associated with either
negative or neutral outcomes and seldom associated with

positive ones. Upon review of all included studies/outcomes,
non-medical switching appeared to be most frequently asso-
ciated with negative effects on economic outcomes, defined
as medical or treatment costs, and medication-taking behav-
iors. Importantly, our review also suggests that non-medical
switching is largely associated with negative effects regardless
of outcome type among the subset of studies requiring the
demonstration of stable/well controlled disease prior to
the switch.

The definition of non-medical switching used in this review
is consistent with definitions applied by national organiza-
tions1,2. In what was considered category A (patients with sta-
ble/well controlled disease) in this review, an example of a
qualifying study is one that identified patients who were
established and adherent users of prior therapy (i.e. valsartan),
free of adverse events or toxicities, and were likely switched
to a different medication within the same class (i.e. angioten-
sin receptor blocker) due to an economic incentive23. As for
category B (patients without documented stable/well con-
trolled disease) studies, most employed non-medical switches
through therapeutic interchanges. For example, one study
defined such practice as an interchange in which one drug
was converted to a different drug within the same thera-
peutic class to reduce the cost of therapy while maintaining
therapeutic efficacy and safety27.

The time period in which outcomes were evaluated in the
29 included studies (median of 180 days) is shorter than what
might be considered optimal for outcomes assessment in
chronic diseases. For instance, negative outcomes in

Figure 2. Modified Newcastle–Ottawa Quality Assessment Scale results by non-medical switch category. Studies were given a star (*) or minus sign (�) in each
domain if they were determined to have high or low quality, respectively. N.M.S. ¼ non-medical switch.

Figure 3. Overall outcome distribution by non-medical switch categories. N.M.S.
¼ non-medical switch.
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medication-taking behavior in the short-term may have long-
term consequences on disease progression or the ability to
control symptoms. Given the difficult and challenging role
that adherence/persistence already plays in mitigating the
long-term effects of chronic disease, further influencers of
medication-taking behavior, such as non-medical switching,
deserve greater attention. Outcomes of medication-taking
behavior were the least frequently evaluated outcome cat-
egory of the studies included in this review.

The results of our systematic review are consistent with
data from a survey of clinician perceptions on the impact of
non-medical switching in long-term care settings36. Of 569
clinicians surveyed by Cote and Petersen, 77% and 45%
reported that their patients frequently experienced decreased
effectiveness and increased side effects after a non-medical
switch, and over half of physicians reported at least occasion-
ally being asked to prescribe a new medication to manage
adverse effects arising from non-medical switches over the
prior 9 months. Furthermore, 44% of surveyed clinicians
reported having �1 patient who underwent a non-medical
switch requiring a return to their original medication.

Although not captured by our review, patient satisfaction
with drug treatment may also be negatively impacted by
non-medical switching. A 2015 web-based survey of 177 US
arthritis patients on stabilized biologic therapy performed by
the Global Healthy Living Foundation reported that 95% of
respondents were concerned their disease would worsen if

their therapy was changed and 93% of respondents who had
tried multiple biologics felt they were not all equally effect-
ive37. Additionally, 20% of respondents reported having
already ‘‘been hurt’’ by switching biologics. Interestingly,
these findings were consistent with the 4 studies/10 out-
comes evaluating biologic therapies included in our review
(100% of outcomes were negatively impacted by non-medical
switching). The potential impact of non-medical switching on
patient satisfaction has been emphasized by experts, who
have used the term ‘‘nocebo effect’’, whereby negative out-
comes are thought to result from negative patient expecta-
tions regarding medication switches38–40.

Numerous medical and pharmacy organizations have pub-
lished position or guidance documents regarding the use of
non-medical medication switching1,2. As part of their policy
on standards for drug formularies and therapeutic inter-
change, the American Medical Association strongly discour-
ages non-medical switching to therapeutic alternatives in
outpatients with chronic diseases on stabilized therapy1.
While guidance from the American College of Clinical
Pharmacy does not discourage non-medical switching (or
other forms of therapeutic interchange), it does emphasize
the importance of organizations evaluating clinical, economic
and humanistic outcomes resulting from the implementation
of such formulary cost-cutting measures2. We believe that the
common occurrence of unintended outcomes observed in
our review further highlights the importance of

Figure 4. Overall sub-classifications of outcomes.
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comprehensive outcomes assessment when formulary/payer-
mandated non-medical switching is implemented. The
responsibility to conduct rigorous assessments should lie with
the organization implementing or sponsoring a non-medical
switch and be subject to the same reporting and peer-review
requirements as primary drug evaluation studies. Without this
research investment, only index medication costs may be
considered by decision-makers in their assessment. This
approach is neither patient-centric nor a full accounting of
healthcare resources, and could frequently result in detrimen-
tal consequences.

A prior systematic review evaluating the use of cost shar-
ing, prior authorizations, step therapy, preferred drug lists
and quantity limits to reduce drug expenditures also found
such managed care formulary management strategies to have
unintended negative consequences on patient outcomes41.
While Happe and colleagues did identify some studies sug-
gesting formulary management strategies to be economically
advantageous, they also identified a substantial evidence
base describing the negative consequences of such medica-
tion cost containment strategies on outcomes, particularly
adherence (which was negatively impacted 68.3% of the
time). Moreover, the authors found economic, healthcare
resource and clinical outcomes were negatively affected by
these formulary cost-containment strategies 28.8%, 37.5% and
36.4% of the time.

Limitations

Our review has several limitations that are worthy of discus-
sion. First, the results of this review are of course dependent

on the validity of included studies, most of which were retro-
spective in nature. However, when attempting to assess the
real-world impact of formulary decision-making, including
non-medical switching, observational data is highly valued. It
is also notable that our validity assessment was favorable for
the large majority of included studies. Secondly, many studies
included in this review did not require patients to have pro-
ven stable/well controlled disease and, therefore, could
potentially be biased towards neutral or even positive associ-
ations with outcomes. While negative associations with out-
comes were still commonly observed in these less rigorous
non-medical switching studies, the frequency of such findings
were less common than seen for outcomes stemming from
studies with demonstrated disease stability. Next, studies eval-
uated a heterogeneous set of disease states, and due to small
study/outcome numbers, we were unable to evaluate the
impact of non-medical switching in specific disease state cat-
egories. Lastly, studies/outcomes were given equal weight in
our review regardless of sample size (although we did require
studies to evaluated �25 patients to be included) and we did
not account for differences in the magnitude of outcomes.
The absence of this weighting may have resulted in frequent
neutral associations between non-medical switching and out-
comes due to the presence of smaller, underpowered studies.

Conclusion

Non-medical switching in ambulatory patients is more often
associated with negative or neutral effects on clinical and
economic outcomes, health resource utilization and

Figure 5. Direction of outcomes in all studies and stratified by non-medical switch categories. I. Overall studies. II. Category A studies. III. Category B studies.
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medication-taking behaviors than positive effects. Among
studies of patients with stable or well controlled disease, non-
medical switching was associated with mostly negative effects
regardless of outcome type evaluated.
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