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Introduction
Generic drugs are lower-cost ver-
sions of brand-name medications 
for which the patent has expired. 
Generic products have the same ac-
tive ingredient as the brand-name 
drug, but can be marketed at a lower 
price, as their manufacturers are not 
influenced by the costs of the original 
registration studies. The reduction of 
health care costs is a high priority for 
governments of many countries in 
the industrialized world, and the in-
troduction of generic drugs involves 
remarkable savings. The Generics 
Pharmaceutical Association esti-
mated a $250 billion saving in the 
US alone by the use of CNS generic 
medications in the period from 1999-
2008 (IMS MIDAS, 2009). 
Although generic formulations are 
less expensive than the correspond-
ing brand-name drugs, it is debated if 
they are as safe or effective (Carbon 
and Correll, 2013). Controversies 
have sometimes arisen regarding ge-
neric substitution, and there is con-
cern among some physicians and pa-
tients that brand-name drugs may be 
clinically superior to generic drugs. 
This issue is particularly relevant in 
some therapeutic areas such as psy-
chiatry where special consideration 
is needed before switching a patient 
to a generic alternative. Many psy-
chotropic agents currently in use are 
available as generic products. With 
regard to antidepressants, the num-
ber of generic formulations has in-
creased steadily in the last few years 
in Italy. Despite evidence of cost sav-
ings, anecdotal reports and uncon-
trolled studies have described relaps-

es and worsening clinical outcome 
as well as adverse effects in patients 
after a switch from a branded to a ge-
neric formulation of antidepressants 
(Desmerais et al., 2011; Carbon and 
Correll, 2013). Moreover, a generic 
formulation of bupropion extended-
release has been recently withdrawn 
from US market, 5 years after an ini-
tial series of complaints (Woodcock 
et al., 2012). Overall, these consid-
erations have contributed to generat-
ing widespread negative perception 
and opposition, among physicians 
and patients, concerning the use of 
generic products in depression. 
The aim of this article is to review 
general issues on generic drugs and 
their branded versions, with particu-
lar regard to antidepressant drugs.

The approval process  
for generic drugs: 
bioequivalence and clinical 
equivalence
When patents for brand-name medi-
cations expire, usually 10 to 20 years 
after registration, generic drugs with 
the same active ingredients may be-
come available. According to regu-
latory agencies in the United States 
(Food and Drug Administration-FDA) 
and European Union (European Med-
icines Agency-EMA), a generic drug 
must be identical or bioequivalent to 
a brand-name drug in dosage form, 
safety, strength, route of administra-
tion, quality, performance charac-
teristics and intended use (Food and 
Drug Administration, 2002; Commit-
tee for medicinal products for hu-
man use, 2010). Criticism of the use 
of generic drugs often refers to the 

process of approving generic medi-
cations, which is not as rigorous as 
for the original drugs. In fact, unlike 
branded drugs, generic medications 
are not required by regulatory agen-
cies to undergo efficacy and safety 
studies before being marketed (Ku-
met and Gelenberg, 2005). For the 
approval of a generic formulation, 
manufacturers must demonstrate an 
“essential similarity” between the 
candidate drug and the brand-name 
medication. Compared with the 
original medication, the generic drug 
must have the same amount and type 
of active ingredient, same route of 
administration and the same thera-
peutic effectiveness, as demonstrat-
ed by a bioequivalence study (Bor-
gherini, 2003). Therefore, companies 
developing generic medications do 
not have to prove therapeutic equiv-
alence, which would require fur-
ther efficacy and safety studies, and 
the product must simply pass a test 
of bioequivalence. In other words, 
based on the criteria of regulatory 
agencies, if two formulations are bio-
equivalent, they are assumed to be 
similarly effective and safe.
Bioequivalence is a pharmacokinetic 
concept that compares the bioavail-
abilities of drugs. Bioavailability is 
defined as the fraction of an admin-
istered dose of unchanged drug that 
reaches systemic circulation. Two 
products are considered to be bio-
equivalent when they are adminis-
tered at the same molar dose, under 
similar conditions in an appropriate-
ly designed study that demonstrates 
similar bioavailability. Specifically, 
according to drug regulatory agen-
cies, the bioequivalence of a generic 
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drug compared with the brand-name 
counterpart should be demonstrated 
by a standardized, single-dose, cross-
over pharmacokinetic study that is 
conducted in 24-36 healthy volun-
teers. Following administration of the 
dose, two pharmacokinetic param-
eters, namely area under the plasma 
concentration-time curve (AUC) 
and peak plasma concentration 
(Cmax), are measured for both drugs. 
Bioequivalence is then established 
when the 90% confidence intervals 
for the ratios of the generic to the ref-
erence compound for the AUC and 
Cmax fall within a 0.80 to 1.25 range 
(or are within the interval from 80% 
to 125%) (Borgherini, 2003; Blier, 
2009). 
Whether bioequivalence reflects 
clinical equivalence is controversial. 
Indeed, there are some important 
limitations of the current require-
ments for bioequivalence. First of all, 
based on the previously defined reg-
ulatory standards for bioequivalence, 
two different generics of the same 
compound can theoretically have up 
to 45% difference in AUC and Cmax 
ratios (Yim 2009). While such phar-
macokinetic variations are not signif-
icant in most cases, they can become 
important with drugs with a narrow 
therapeutic index or nonlinear kinet-
ics (Borgherini, 2003). Under these 
circumstances, even small changes 
in serum concentration may lead to 
loss of therapeutic effect or even tox-
icity. Moreover, the delicate balance 
achieved in polypharmacy may be 
disrupted by a formulation change 
in medications that may induce or 
inhibit hepatic drug-metabolizing 
enzymes such as anticonvulsants 
(Crawford et al., 2006) and antide-
pressants (Spina et al., 2008). Anoth-
er important limitation is related to 
the design of bioequivalence studies. 
These are usually small, cross-over 
trials, conducted in healthy volun-
teers, mostly young men, non-smok-
ers and not taking other medications. 
Therefore, data from bioequivalence 
studies do not take into account the 

possibility of variation due to gen-
der, age, environmental factors and 
comorbid medical illness (Meibohm 
et al., 2002; Crawford et al., 2006; 
Blier, 2007; Shi et al., 2008). Further-
more, single doses do not reproduce 
real-life situations as target plasma 
concentrations are unlikely reached. 
Ideally, bioequivalence and phar-
macokinetic studies should be per-
formed in both patients and healthy 
controls (Cutler, 2001).
In addition to pharmacokinetic rea-
sons for a changed clinical outcome 
after replacing a branded with a ge-
neric medication, other aspects in-
cluding biological and psychological 
factors need to be considered (Car-
bon and Correll, 2013) Concern-
ing biological aspects, generic and 
brand-name medications have the 
same type and quantity of active 
compounds but may contain differ-
ent excipients including preserva-
tives, pH adjusters, antioxidants, 
thickening agents, buffers and sub-
stances to adjust tonicity (Borgherini, 
2003). In a 2001 draft guideline for 
industry, the US Office of Generic 
Drugs addressed the problem of im-
purities that may occur in the manu-
facture of generic drugs (Food and 
Drug Administration 2002a). Despite 
the lack of specific regulations con-
cerning the excipients in a generic 
formulation, these substances cannot 
be considered inactive or inert mol-
ecules (Davies, 2001). For example, 
switching to products containing 
aspartate has been associated with 
worsening of mood symptoms in 
psychiatric patients (Walton et al., 
1993). Psychological, attitudinal and 
behavioural aspects should also be 
taken into account when switching 
to generic drugs, especially in psy-
chiatric patients. With regard to this, 
a recent survey examining psychia-
trists’ attitudes in choosing between 
branded or generic antidepressants 
and antipsychotics reported a rela-
tively low willingness to use ge-
neric drugs (Hamann et al., 2013). 
Moreover, changes in shape, colour, 

taste and packaging of the generic 
medication towards the originator 
may affect adherence to treatment. 
Indeed, in a study in patients with 
major depressive disorder, Liu et al. 
(2001) found that adherence and per-
sistence to treatment were higher in 
subjects treated with three branded 
antidepressants, namely duloxetine, 
venlafaxine and escitalopram, than 
in those receiving generic selective 
serotonin reuptake inhibitors (SSRIs). 

Generic antidepressants: 
economic implications  
and switch-related 
therapeutic failure/adverse 
effects 

Most antidepressants currently in use 
are now available as generic formu-
lations. At the time of preparation of 
this manuscript, the only antidepres-
sants still patent-protected in Italy are 
escitalopram, duloxetine, bupropion 
and agomelatine.
Generic antidepressants should gen-
erally offer significant prescription 
drug cost savings compared with 
brand-name medications. However, 
some case reports and bioequiva-
lence studies suggest a disadvantage 
in efficacy and tolerability of gener-
ic medications versus brand-name 
equivalents. 

Economic implications 
Cost-effective treatment is particular-
ly important in patients with psychi-
atric disorders requiring chronic, life-
long treatment. As part of containing 
the rising cost of health care, man-
aged care organizations are increas-
ingly adopting intervention programs 
designed to encourage efficient use 
of pharmaceuticals including generic 
step therapy (Gleason, 2007). Step-
therapy programs require the use of 
first-line medications, usually lower-
cost generic drugs, prior to receiving 
coverage for a second-line agent, 
usually a branded product. As the 
value of branded over generic anti-
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depressants has not been unequivo-
cally demonstrated, generic products 
may offer cost savings without an 
increase in adverse health outcomes. 
Studies examining the economic im-
plications of generic antidepressant 
step-therapy programs have pro-
duced mixed findings (Panzer et al., 
2005; Dunn et al., 2006). Panzer et 
al. (2005) developed a model esti-
mating total medical and pharmacy 
costs associated with a generic step 
therapy (GST) formulary compared 
with an open formulary for selective 
serotonin reuptake inhibitors (SSRI) 
in a hypothetical health plan with 
1,000,000 members. In this model, 
the frequency of therapy change and 
early treatment discontinuation were 
considerably greater for the GST for-
mulary than for the open formulary, 
resulting in an overall medical cost 
increase to a health plan, despite a 
reduction in pharmacy costs. On 
the other hand, Dunn et al. (2006) 
showed that a step-therapy requiring 
patients to use a generic antidepres-
sant prior to use of a brand-name 
medication resulted in consistent 
drug cost savings in the first year of 
implementation of the program. 
To date, only a few studies have in-
vestigated the economic impact of 
use of generic antidepressant drugs. 
Wade et al. (2010) compared the to-
tal annual healthcare expenditure per 
patient associated with 12 months 
use of branded escitalopram, generic 
SSRIs and branded venlafaxine in 
patients with severe depression. The 
use of generic SSRI was found to in-
volve significant savings compared 
with branded venlafaxine, but not 
with branded escitalopram. A recent 
investigation examined discontinua-
tion rates and healthcare costs com-
paring patients who initiated antide-
pressant therapy with generic versus 
brand-name SSRI or SNRI (Vlahiotis 
et al., 2011). The adjusted compari-
son suggested that there was no sig-
nificant difference in the likelihood 
of discontinuation between patients 
who started therapy with generic or 

brand-name antidepressants. On the 
other hand, the analysis of health-
care costs indicated that costs were 
lower among patients starting a ge-
neric antidepressant compared with 
those starting a brand-name drug. A 
study performed on 4449 patients 
with major depressive disorder found 
that, compared with patients who 
continued on their patented SSRIs, 
patients who switched to a generic 
SSRI incurred more resource use of 
hospitalizations/emergency depart-
ment visits and higher disease-relat-
ed healthcare costs over a 6-month 
period (Wu, 2011). 
Based on these data, the effects of 
generic substitution of antidepres-
sants should be carefully examined, 
since use of generic alternatives may 
not be a cost-saving strategy when 
total healthcare costs are considered. 
Nevertheless, the reduced medica-
tion costs obtained by brand-generic 
switches may be counterbalanced by 
the costs of relapse due to possible 
therapeutic inferiority or loss of com-
pliance.

Switch-related therapeutic 
failure/adverse effects 
Although the use of generic antide-
pressants may result in substantial 
savings in prescription drug costs, it 
is still debated if they are always as 
safe or effective than the correspond-
ing brand-name medications. In this 
respect, a number of published case 
reports have documented the oc-
currence of clinical deterioration 
or adverse effects following generic 
substitution (Desmerais et al., 2011; 
Carbon and Correll, 2013). In addi-
tion, some pharmacokinetic studies 
failed to show bioequivalence be-
tween generic and brand-name anti-
depressants. 

Tricyclic antidepressants

Generic tricyclic antidepressants 
have long been used, but only three 
case reports have described treat-
ment failures and one intoxica-

tion associated with switching from 
branded to generic products (Des-
marais et al., 2011). Ostroff and Do-
cherty (1978) described a 56-year-
old man with depression controlled 
with amitriptyline 150 mg/day. 
Symptoms of depression reappeared 
when amitriptyline was switched to a 
generic formulation, and dosage was 
subsequently increased to 250  mg/
day. Blood levels were found to be 
higher with 150 mg of the first for-
mulation than with 250 mg of the 
second. The return to the branded 
amitriptyline formulation was associ-
ated to improvement of depression. 
Schnur (1995) reported cessation of 
agitation in an elderly patient when 
generic amitriptyline was changed to 
a brand formulation. Moreover, he 
also described a 97-year-old patient 
who developed anorexia, depression 
and lethargy on generic desipramine. 
When the medication was changed 
to the brand-name medication at the 
same dose, the patient became alert, 
oriented and cheerful. A case of se-
vere nortriptyline intoxication was 
reported by Dubovsky (1987) when 
a patient was unknowingly changed 
from a generic to brand-name for-
mulation. Notably, these cases all in-
volved elderly subjects, who may be 
more sensitive to minimal pharmaco-
kinetic variations. 

Selective Serotonin Reuptake 
Inhibitors (SSRI)/Serotonin and 
Noradrenaline Reuptake Inhibitors 
(SNRI)

Despite shorter off-patent times, 
there are more case reports of thera-
peutic non-equivalence of generic 
versus branded newer antidepres-
sants including selective serotonin 
reuptake inhibitors (SSRI) and sero-
tonin and noradrenaline reuptake in-
hibitors (SNRI). In these case reports, 
predominantly loss of efficacy was 
observed, but increased side effects 
were also noted. However, non-re-
porting does not necessarily reflect 
the absence of clinical effects, since 
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the reporting of clinical observations 
strictly depends on the awareness of 
a potential clinical problem.
The only randomized, double-
blind, crossover study comparing 
a branded antidepressant with its 
generic counterpart involved fluox-
etine (Bakish, 2000). While during 
the initial treatment period (at week 
12) generic fluoxetine was associat-
ed with a lower antidepressant effect 
and increased rates of side effects 
(anxiety and diarrhoea) than original 
fluoxetine, no significant differences 
in safety and efficacy were observed 
at 6 months. However, this contribu-
tion remained published as a confer-
ence presentation only. Three cases 
of relapse of depression (Albrecht 
and Adler, 2001; Shields and Na-
hata, 2003; Margolese et al. 2010) 
and a case of relapse of obsessive-
compulsive disorder (Hovaguimian, 
1998) were described following ge-
neric substitution of fluoxetine. In all 
cases, patients improved after return-
ing to the original medication. In two 
other cases, patients experienced al-
lergic reactions to generic fluoxetine 
but not to the brand-name formula-
tion (Baumann and Kahn, 2003). Yu 
et al. (2004) reported on six patients 
where a switch from branded to ge-
neric fluoxetine was associated with 
worsening of depressive symptoms 
and/or increased side effects. Both 
patients improved once their origi-
nal medication was reinstituted. Van 
Amerigen et al. (2007) described the 
re-emergence of symptoms or devel-
opment of new adverse events in 20 
patients with anxiety disorders when 
they were unknowingly switched 
from brand-name citalopram to one 
of its generics. All patients improved 
following reinstitution of their brand-
name medication. Rosenthal et al. 
(2008) described seven patients who 
had an increase in symptoms or a re-
lapse after a change in the formula-
tion of their antidepressants. Six pa-
tients had been switched from brand-
ed paroxetine or citalopram to a ge-
neric formulation, whereas one had 

been switched from one generic par-
oxetine to another. Miller (2007) de-
scribed a patient switched from origi-
nal sertraline to a generic formulation 
who developed transient warmth and 
flushing every time he took the medi-
cation. Side effects subsided when the 
dose of generic sertraline was low-
ered. Switch-induced symptoms of 
depression and suicidal ideation were 
also described in a 47-year-old wom-
an following mirtazapine substitution 
(Margolese et al., 2010).
A crossover study compared the 
pharmacokinetic profiles of brand 
name and generic formulation of 
citalopram and venlafaxine extend-
ed-release on two groups of healthy 
male volunteers each (Chenu et al., 
2009). Generic citalopram formula-
tion appeared to be bioequivalent 
to the original, as the 90% CI for the 
C

max ratio of generic to brand-citalo-
pram was between 97% and 100%. 
Conversely, the generic formulation 
of venlafaxine extended-release was 
not bioequivalent to the original. 
Venlafaxine plasma levels were sig-
nificantly higher in volunteers taking 
the generic formulation as opposed 
to brand-name. Volunteers on ge-
neric venlafaxine also experienced 
significantly more side effects. The 
average Cmax ratio of generic to brand 
venlafaxine was 150% with a 90% 
CI of 104-217%, failing to meet stan-
dards of many regulatory agencies. 
Therefore, the venlafaxine generic 
formulation was found to release its 
ingredients more rapidly and outside 
the acceptable norm.

Bupropion 
The recent withdrawal of a generic 
formulation of bupropion extend-
ed-release illustrates the need for 
clinicians to be vigilant of poten-
tial clinical problems of generic an-
tidepressants, not only during the 
early post-marketing period, but 
also throughout their clinical use. 
The clinical equivalence of generic 
extended-release bupropion was 
questioned in 2007, during the early 

post-marketing period, by a series of 
78 cases with loss of efficacy and 7 
cases with increased adverse effects 
after switching from the branded to 
a generic version. Improvement in 
side effects and depression was ob-
served in more than half of patients 
who returned to the original medi-
cation. The FDA initially dismissed 
these clinical concerns (Food and 
Drug Administration, 2010), but then 
conducted a single-dose, crossover 
bioequivalence study in 24 healthy 
volunteers (Woodcock et al. 2012). 
The results of this investigation in-
dicated that the generic 300 mg 
extended-release formulation mar-
keted by Teva, failed to fulfil bio-
equivalence criteria. Indeed its Cmax 
was only 75% of the innovator drug, 
and in select volunteers the AUC 
was less than 40% of the innovator 
drug. Therefore, in October 2012, 
Teva withdrew this formulation as 
the FDA data had proven its non-
bioequivalence. Interestingly, the 
original approval had been based on 
data obtained in healthy controls af-
ter administration of the 150 mg tab-
let, which were then extrapolated to 
the 300-mg product. In fact, admin-
istration of 300 mg tablets to healthy 
volunteers was considered unac-
ceptable due to the potential risk of 
seizures associated with bupropion. 

Conclusion
The availability of generic antidepres-
sants should be regarded as an oppor-
tunity to reduce expenditure on drug 
costs and deploy limited resources 
more widely and effectively. Howev-
er, switching to a generic antidepres-
sant may be associated with a loss 
in therapeutic response or increased 
adverse effects with corresponding 
reductions in medication adherence. 
Prospective studies of generic sub-
stitution in psychiatric patients are 
needed. In addition to pharmacoki-
netic bioequivalence studies, the po-
tential differences between branded 
and generic antidepressants, as well 
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as other psychotropic medications, 
should be evaluated in clinical stud-
ies in sufficiently large cohorts of re-
al-world patients as opposed to only 
healthy controls. These investiga-
tions should reflect the full variability 
of clinical response due to changes 
of the pharmacokinetic profile relat-
ed to age, sex, ethnicity, genetic fac-
tors and comedications. Until more 
definite data are available, switching 
between different formulations of the 
same antidepressant should be con-
sidered on an individual basis. 
Clinicians and pharmacists should 
inform patients about the potential 
consequences of generic switches, 
and frequent switches among gener-
ics should be discouraged. Physicians 
who are aware that a brand-name 
antidepressant may be switched to 
a generic formulation should advise 
their patients to be vigilant for a re-
duction in therapeutic response or an 
increase in adverse effects. Patients 
who are seen for relapses or failure 
to respond as expected should bring 
their medication to the office visit so 
the physician can determine if this 
outcome may be related to switch-
ing from a brand-name to a generic 
product. The same situation could 
also occur if the pharmacy switched 
the patients from one generic drug to 
another. Brand-generic and generic-
generic switches should be clinically 
monitored, but without the a priori 
expectation of inferiority. Ideally, 
clinicians should employ a program 
of regular clinical assessment upon 
generic antidepressant substitution. 
Changes in the patient’s clinical sta-
tus including therapeutic failure and/
or adverse effects should then be re-
ported to local pharmacovigilance 
centres (or units) and, subsequently, 
to national regulatory authorities.
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