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The practical use of equivalent drugs

In the clinical practice, several aspects associated
with the use of equivalent drugs need to be considered
(Table 1).

Determination of bioequivalence by means
of studies in healthy volunteers as a single dose

Bioequivalence studies are performed on healthy

volunteers. It is conventionally accepted that a similar
bioavailability found in these people is a solid proof
of a similar bioavailability in sick people! This model
applied in vivo on healthy volunteers is considered ad-
equate in most instances to detect formulation differ-
ences and to allow extrapolation of results to
populations for which the reference medicinal product
is approved (elderly, children, patients with renal or
liver impairment, etc.). Another critical aspect of bioe-
quivalence research is that it is recognized on the basis
of studies carried out on a single dose, despite in clin-
ical practice these drugs are administered in repeated
doses to chronic patients.1 In this respect, one might
wonder whether single-dose studies on a limited num-
ber of healthy volunteers can adequately mirror the
use of drugs in real life and whether the same results
apply the most common groups of patients?.2 Accord-
ing to some, in certain cases bioavailability tests need
to be carried out on real patients. The question is not
so much whether patients are different from volun-
teers, but rather whether, and when, these differences
could cause two products that seem bioequivalent in
normals become bioinequivalent in a clinical setting.
A literature review aimed to study these factors in real
patients has shown that only very few relevant publi-
cations are available on this topic. Moreover, involv-
ing patients instead of healthy volunteers would
invariably increase inter-subject variability and possi-
bly intra-subject variability as well.3
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Messages

Bioequivalence studies are performed on healthy
volunteers. It is conventionally accepted that a similar
bioavailability found in these people is a solid proof
of a similar bioavailability in sick people too.

Bioequivalence and types of drugs:
not all the same?

Bioequivalence criteria may be fine for most
drugs, but some conditions may require drug levels
with modified variations in the definition of an accept-
able range for the area under the concentration (AUCt)
and Cmax criteria.

Narrow therapeutic index and critical-dose drugs 

The Food and Drug Administration (FDA) defines
a drug as having a narrow therapeutic range if: i) there
is less than a 2-fold difference between median lethal
dose and median effective dose values; ii) there is less
than a 2-fold difference between minimum toxic con-
centrations and minimum effective concentrations in
the blood; iii) safe and effective use of the drug prod-
ucts require careful titration and patient monitoring.4

The critical dose drugs are products for which com-
paratively small differences in dose or concentrations
may lead to serious therapeutic failure and/or serious
drug reactions.5 In specific cases of products with a
narrow therapeutic index (NTI), dosing generally
needs to be customized based on plasma concentration
monitoring or titrated according to the clinical re-
sponse, in order to avoid potential serious clinical con-
sequences in the event of too low or high
concentrations. In the case of products with a NTI, the
acceptance interval may need to be narrowed and even
further reduced to 90-111% to determine their bioe-
quivalence (Table 2).6

There are lots of examples of patients taking drugs
requiring careful titration and close tolerances - anti-
convulsants, antifungals, thyroid replacement, and oth-
ers - who had therapeutic failures when they switched
to generics. The FDA does not formally publish a spe-
cific list of narrow therapeutic index or critical dose
drugs. Some examples are reported in Table 3. 

Generic substitution of NTI drugs has been a sub-
ject of interesting reviews.7-14

Messages

- Bioequivalence criteria may be fine for most
drugs, but some conditions may require drug levels
with modified variations in the definition of an ac-
ceptable range for the area under the concentra-
tion (AUCt) and Cmax criteria. 

- In the case of drugs with narrow therapeutic index,
generic substitution should be avoided and strictly
limited to well-defined medical indications.

Highly variable drugs

Highly variable drugs (HVDs) are defined as drugs
whose rate and extent of absorption show large dose-
to-dose variability within the same patient for which
within-subject variability in bioequivalence (BE)
measures (Cmax and/or AUC) are approximately 30%
or higher. HVDs include many therapeutic classes
with new and long-standing products. Some examples
are: chlorpromazine, propafenone, verapamil, nadolol,
simvastatin, atorvastatin, esomeprazole, pantoprazole,
clarithromycin, paroxetine, risedronate, metaxalone,
itraconazole, balsalazide, acitretin, verapamil, ato-
vaquone, disulfiram, erythromycin, sulfasalazine,
etc.15-17 The BE of HVDs formulations poses a problem
in that their high variability requires a large numbers of
subjects to achieve an adequate statistical power in BE
studies. HVDs often fail to meet current regulatory ac-
ceptance criteria for average bioequivalence.18 One of
the methods proposed to address the problems posed
by these drugs foresees the possibility of extending ar-
bitrarily the bioequivalence acceptance limits so as to

[page 100]                                                 [Italian Journal of Medicine 2014; 8:400]

Review

Table 1. Some clinical issues in the use of equivalent
drugs.

Determination of bioequivalence by means of studies in healthy vol-
unteers as a single dose

Bioequivalence and type of drugs: not all the same?

Narrow therapeutic index and critical-dose drugs 

Highly variable drugs

Bioequivalence and type of patients: not all the same?

Elderly people, female patients, immunocompromised and trans-
plant patients, patients with epilepsy

Therapeutic substitution and therapeutic interchange

When to switch and when not to switch?

Table 2. European Medicines Agency Guideline on the
investigation of bioequivalence, CPMP/EWP/QWP/
1401/98 Rev. 1/Corr**, London, 20 January 2010.

4.1.9 Narrow therapeutic index drugs
In specific cases of products with a narrow therapeutic index, the
acceptance interval for AUC should be narrowed to 90.00-111.11%.
Where Cmax is of particular importance for safety, efficacy or drug
level monitoring, the 90.00-111.11% acceptance interval should
also be applied to this parameter. It is not possible to define a set of
criteria to classify drugs as NTIDs and a decision must be made on
a case-by-case basis, if an active substance is an NTID based on
clinical considerations.

AUC, area under the concentration; NTIDs, narrow therapeutic index drugs.
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have wider limits. For example, the 90% confidence in-
terval around the geometric mean ratio of Cmax values
might be required to fall within acceptance limits of
0.75-1.33 or even 0.70-1.4219 (Tables 4 and 5).6,20

The scaled average bioequivalence is another
method which is based on the use of within-subject
variability: it may be useful to evaluate the BE of
HVDs and meet the need for international guidelines
for BE.18

Bioequivalence and type of patients:
not all the same?

There are some patient subpopulations for whom
generic substitution can still prove to be problematic.1
The use of generic drugs involves some problems in
some special populations for whom relatively small
plasma concentration of specific drugs - mostly with
low therapeutic index - can have serious conse-
quences, in terms of adverse effects or lack of
efficacy.21 Generic drugs are not required to undergo
bioequivalence testing in the elderly or children, un-
less they are the main target population of the drug.
However, physiologic changes occur in young or old
age individuals, including alterations in distribution
volume, protein binding, elimination rates, and oral
absorption from gastric pH and gastric emptying
rates.22 Bioequivalence studies on generic drugs can
control possible confounding factors, but do not reflect
the real world, where drugs are taken by patients who
are often elderly, with multimorbidity and concomi-
tant polypharmacy, in situations that differ markedly
from those reproduced in a highly controlled environ-
ment.1 However, this is a problem that affects all ran-
domized clinical trials, even on originator drugs.

Message

There are some patient subpopulations for whom
generic substitution can still prove to be problematic.

Elderly people

With increasing age, significant alterations occur
in the pharmacokinetic/pharmacodynamic metabo-
lisms of medications, predisposing elderly patients
to adverse drug effects and drug-drug interactions:
increased absorption of fat soluble drugs, decreased
hepatic metabolism, reduced renal clearance, en-
hanced volume of distribution. Changes in pharma-
cokinetics and pharmacodynamics in elderly people
obviously concern all drugs, i.e. both original and
equivalent products. Many people, especially elderly
patients, can be confused by color, appearance, pack-
aging and labeling and find it difficult to identify
their pill, thus becoming paradoxically less compli-
ant in using generics, despite compliance should be
at least equal or greater given the lower prices.
Generic drugs are chemically equivalent to their
brand-name counterparts in terms of active ingredi-
ents, but they may differ in their external features,
such as pill color or shape, inner binders and fillers
and in the manufacturing process.23 However the
rules intended to check bioequivalence do not con-
sider these pharmaceutical aspects.24 These factors
can negatively influence compliance, mostly in eld-
erly people who are already taking many drugs. Be-
sides the distrust of doctors, especially those with
several years of professional experience, the fear of
patients in switching drugs branded pills with color
and shapes, may have important consequences on
their compliance. In order to limit confusion, it was
proposed to the FDA to allow manufacturers of
generic drugs to adopt the same trade dress (appear-
ance) of the corresponding innovator drugs.25,26

Changes in pill color significantly increase the risk
of nonpersistence in antiepileptic treatment, with po-
tential important clinical implications, thus highlight-
ing the need for reconsidering the current regulatory
policy that admits significant differences in the ap-
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Table 3. Narrow therapeutic index and critical dose drugs.

Therapeutic class Some examples

Antibiotics Aminoglycosides

Antifungals 5-FU-flucytosine, ketoconazole, itraconazole, voriconazole, posaconazole

Antiarrythmic drugs Digoxin, disopyramide, flecainide, procainamide, quinidine

Anticoagulant drugs Warfarin

Antiepileptic drugs Carbamazepine, oxcarbazepine, phenytoin, valproic acid

Antirejection drugs Cyclosporine, everolimus, sirolimus, tacrolimus

Bronchodilators Theophylline

Mood stabilizers Lithium

Syntetic hormones Ethinyl estradiol, levothyroxine
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pearance of bioequivalent drugs.27 In contrast with
what is expected in chronic diseases, generic substi-
tution of antihypertension drugs does not lead to
lower compliance or more discontinuation and car-
diovascular disease-related hospitalizations com-
pared with the corresponding brand-name therapy.28

Messages

- Many people, especially elderly patients, can be
confused by color, appearance, packaging, and la-
beling and find it difficult to identify their pill, thus
becoming paradoxically less compliant in using
generics, despite compliance should be at least
equal or greater given the lower prices;

- A good communication between doctors and pa-
tients on the management of the disease can help
compliance to the prescribed therapy.

Female patients

Except for drugs used entirely in one gender, bioe-
quivalence studies are supposed to include a represen-

tative sample of men and women. Early drug studies
did not include a representative proportion of women,
despite the documented influence of sex on pharma-
cokinetics,29 but now women are being included in
pharmacokinetic studies for new drug applications in
accordance with the International Conference on Har-
monization of Technical Requirements for Registra-
tion of Pharmaceuticals for Human Use (ICH), US
FDA, and other guidelines (Table 6).31

Immunocompromized and transplant patients

There is a considerable debate on the efficacy and
safety of generic drug substitution in solid organ recip-
ients. In transplant patients, indiscriminate product
switching without prescriber’s consent is a major con-
cern.32 The risk of switching may be manageable when
patients receive their immunosuppression treatment in
an hospital setting, but it becomes totally unmanageable
in primary care, where there is less control over the
brand prescribed to the patient. In 2011, the Advisory
Committee of the Council of the European Society for
Organ Transplantation issued its recommendations,
which we summarized in Table 7.33

Also the Italian Drug Agency (Agenzia Italiana del
Farmaco, AIFA) addressed the topic of immunosup-
pressive equivalents after solid organ transplantation.
A memorandum dated June 2011 on the use of a
generic tacrolimus confirmed the need to avoid inter-
changes between original and equivalent drugs. It was
established that: i) general practitioners (GP) have to
stick to the trade name indicated in the treatment sheet
of the patient, compiled by the medical specialist; ii)
pharmacists have to dispense only the product pre-
scribed by the GP; iii) patients must verify that the
trade name of the drug matches the brand indicated on
the treatment sheet; iv) it is recommended that local
health authorities do not charge the patient for the dif-
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Table 4. European Medicines Agency Guideline on the
investigation of bioequivalence, CPMP/EWP/QWP/
1401/98 Rev. 1/Corr**, London, 20 January 2010.

4.1.10 Highly variable drugs or drug products
Highly variable drug products (HVDP) are drugs with an intra-sub-
ject variability for a parameter that is higher than 30%. If an appli-
cant suspects that a drug product can be considered highly variable
in its rate and/or extent of absorption, a replicate crossover design
study can be carried out.
Those HVDP for which a wider difference in Cmax is considered
clinically irrelevant based on a sound clinical justification can be
assessed with an extended acceptance range. In this case, the ac-
ceptance criteria for Cmax can be extended to a maximum of 69.84-
143.19%, [...].

Table 5. Acceptable limits for bioequivalence.

Parameters to be analyzed after a single dose AUCt ; Cmax

90% i.c. T/R ratio ≥80.00≤125.00

When the rate of absorption is important Also the partial AUC
Same 90% i.c. Cmax

For SS studies AUCt ; Cmax, SS; Cmin, SS
90% i.c. T/R ratio ≥80.00≤125.00

For products with narrow therapeutic margins AUCt and Cmax

Decision based on the type of product
90% i.c. relations ≥90.00≤111.00

For highly variable drugs AUCt and Cmax

90% i.c. relations ≥80.00≤125.00 per AUCt
90% i.c. relations ≥75.00≤133.00 for Cmax

(BE with design replicated to show that the intra-subject variability is>30%)

AUC, area under the concentration; SS, steady-state; BE, bioequivalence. Adapted from Tajana, 2009.20
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ference between the lower price and the expected price
of the drug, as an exception to the provisions set out
in the fourth paragraph of Art. 7 of Law 405/2001. In
July 2011, in a subsequent note, it was recommended
that: i) the switch from the original formulation to the
generic or vice versa should always be closely moni-
tored and managed by specialist physicians with ex-
perience in immunosuppressive therapy and in the
management of transplant patients; ii) the use of
equivalent drugs should be preferably made more in
de novo patients than in those already receiving the
branded drugs; iii) the responsability for switching
formulations still belongs to the doctor; iv) the possi-
bility by the prescriber to specify the non-substi-
tutability of the product considered to be the most
suitable is confirmed. Some safety principles have
been reiterated by the Italian Society of organ trans-
plantation:34 i) data from the literature confirms the
possibility of using immunosuppressant equivalents,
provided that the same drug equivalent is always used;

ii) during the observation period, the interchange be-
tween an originator drug and an equivalent or between
equivalents should be avoided, because it may expose
the patient to unexpected changes in the degree of im-
munosuppression; iii) when treatment is changed, the
only way to ensure the patient safety is a careful clin-
ical monitoring for a few months; iv) the monitoring
program, which is expensive and challenging for
every transplant center, can be implemented only if
the change in the therapy occurs under the supervision
of a specialist medical. Consequently, no change of
therapy should be carried out without informing the
referring physician. As far as savings are concerned,
despite initial perceived positive results associated
with generic ciclosporin A (CsA), de novo renal trans-
plant recipients may face greater total healthcare costs
than those treated with branded CsA, since higher
doses or other immunosuppressants are needed to
maintain the transplanted kidney as opposed to pa-
tients receiving branded CsA.35 Moreover, switching
patients from one brand to another or one generic
equivalent to another should be initiated only by the
transplant physician and would require additional
monitoring, clinic visits and dose titration.36

Messages

- In immunocompromized/transplant patients no
change in therapy should be carried out without
informing the referring physician.

- Switching may be manageable where patients re-
ceive the immunosuppression treatment in a hos-
pital setting, but it may become unmanageable in
primary care.

- Moreover, switching patients from one brand to
another or one generic equivalent to another
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Table 6. Elderly people and female patients.

The Guidance for Industry, Bioavailability and Bioequivalence
Studies for Orally Administered Drug Products - General Consid-
erations recommends that:31

If the drug product is intended for use in both sexes, the sponsor
must attempt to include similar proportions of males and females
in the study;
If the drug product is to be used predominantly in the elderly, the
sponsor should also attempt to include as many subjects of 60 years
of age or older as possible. It is recommended that the total number
of subjects in the study provides an adequate power for BE demon-
stration, but it is not expected that there will be sufficient power to
draw conclusions for each subgroup.

BE, bioequivalence.

Table 7. European Society for Organ Transplantation Advisory Committee guidelines for a safe and controlled generic
substitution in solid organ recipients.

1. Switching between a brand name drug and a generic formulation, and also between different generic formulations should only be initiated
by the transplant physician (in this report with this term we refer to a practitioner specialized in transplantation medicine, either a transplant
physician or a transplant surgeon)

2. Each switch needs to be followed up closely to ensure that the correct therapeutic window is established

3. Repetitive consecutive substitutions to other generic formulations of the same drug should be avoided. To avoid repetitive substitutions
between different generic formulations, it is recommended to prescribe a specific brand name generic formulation 

4. Patients should be informed about generic substitution, they should be educated on how to identify the different formulations of the same
drug, and they should alert the transplant physician if uncontrolled substitutions are made

5. New generic formulations of immunosuppressive drugs that do not fulfill stricter bioequivalence criteria should not be used. Similarly, the
use of already marketed generic immunosuppressants should be discouraged, unless they prove to be bioequivalent according to the recently
updated EMA guidelines

6. Further research is needed to fully explore the benefits and limitations of generic drug substitutions

7. In case of future substitution of biological to bio-similar immunosuppressive drugs, clinical bioequivalence criteria should be carefully
formulated

EMA, European Medicines Agency.
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should be initiated only by the transplant physician
and would require additional monitoring, clinic
visits and dose titration.

Patients with epilepsy

A complex discussion continues over generic sub-
stitution of antiepileptic drugs (AEDs). Newer AEDs
may be less prone to problems with generic substitu-
tion than older ones, but unfortunately, very few data
are available to guide decisions regarding what is best
for an individual patient.2 In a systematic review and
meta-analysis of randomized controlled trials and ob-
servational studies, conflicting data emerged, suggest-
ing the need for a more intensive monitoring of
high-risk patients taking AEDs, when any switch oc-
curs.37 When switching to generic formulations,
healthcare providers and people with epilepsy would
do well to proceed cautiously and understand the po-
tential risks and benefits of substitution. Extra caution
may be needed for patients at highest risk of seizure
complications, such as pregnant patient, patients with
recurrent status epilepticus, or patients who have been
seizure-free for long periods of time and are driving.38

The American Epilepsy Society’s position is that for-
mulation substitution should not take place without
the physician and patient approval.39 In Italy, recom-
mendations of the Italian League Against Epilepsy
(LICE) study group are based schematically on the
following points: i) in patients who achieved complete
clinical remission, it is not recommended to replace
the drug in use; ii) in patients in treatment with a
generic product, it is preferable to avoid substitution
of the same with a different generic; iii) in patients al-
ready treated with a brand product, but with incom-
plete control on seizures, it may be acceptable to
replace the product with a generic, after discussing
with the patient, provided plasma drug levels are ade-
quately monitored; iv) in naïve patients starting treat-
ment (initial monotherapy or additional prescription)
with generic drugs may be, after informing the pa-
tients, a good choice, which can sometimes offer ben-
efits in terms of costs; v) AEDs modified-release
formulations are not interchangeable with immediate-
release drugs.40

In conclusion, a large bulk of data suggests that
antiepileptic drug generic substitution is associated with
more health problems, but no sufficient detailed infor-
mation on seizure control and blood levels is provided.
Several ongoing prospective randomized trials will pro-
vide additional data for better decision-making.41

Messages

- In epileptic patients, specific recommendations
suggest not to change drugs when complete remis-

sion is achieved. In these patients it is not recom-
mended to replace the drug taken;

- In patients in treatment with a generic product, it
is preferable to avoid substitution with a different
generic;

- In patients already treated with a brand product,
but with incomplete control on seizures, it may be
acceptable to replace the product with a generic,
after discussing with the patient, provided plasma
drug levels are adequately monitored.
In naïve patients starting treatment (initial

monotherapy or additional prescription), it may be a
good to choice to prescribe generic drugs, after duly
informing the patients.

Therapeutic substitution and therapeutic
interchange 

According to the 2011 ACCF/AHA Health Policy
Statement on Therapeutic Interchange and Substitu-
tion, therapeutic substitution is markedly different
than therapeutic interchange. Therapeutic substitution
is therapeutic interchange without prior authorization
from the initial prescriber. The use of therapeutic sub-
stitution is rare; however, this strategy should never
be accepted, unless reviewed and approved by the
healthcare team based on the scientific data available.5 

When to switch and when not to switch?

Not all generic drugs are as effective as their brand-
name counterparts. Switching inequivalent products
may lead to lower or higher blood concentrations of a
drug in patients. This may increase the risk of therapeu-
tic failure or drug-related toxicity. For most drugs, cur-
rent bioequivalence testing generally enables clinicians
to routinely substitute innovator products with generics.
When starting a new therapy with any generic drug,
however, its similarity to the innovator drug in terms of
efficacy, safety and quality is guaranteed. Some partic-
ular drugs may not be ideally suited for generic substi-
tution, when a patient is already taking them. These are
the so-called critical dose medicinal products (drugs
with a narrow therapeutic range).42 There are several
clinical areas or drug types for which brand prescribing
may be considered preferable, because of potential ther-
apeutic inequivalence or confusion (Table 8).43

Conclusions

Generic drugs are still underused in Italy, and more
research is needed in this field.44 These drugs typically
cost 30% to 60% less than their brand-name counter-
part,45 mostly when compared with the drugs still cov-
ered by patents. The use of drugs with an expired
patent is essential for the sustainability of the public
national healthcare system in Italy (Table 9).46
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Physicians often prescribe a brand-name drug to a
patient, despite a corresponding generic is available,
because the patient actually asks for it. The generic
hurdle is common to many drug classes, such as
statins, proton pump inhibitors, antidepressants and an-
giotension II receptor blockers, etc.47 This practice,
which is not always unrelated to the influence of the
pharmaceutical industry, can lead to unnecessary costs
and a substantial increase in the expenditure of the
healthcare system.48 Widespread use of generics has
the potential to reduce the price of other brand-name
drugs by creating more competition.49 A strategy aimed
to increase a systematic spread of generics is to pre-
scribe generic drugs at any hospital discharge.50 There
are some basic facts in favor of generics: i) they have
already been used for a long time, therefore they are
substantially well known in terms of quality, efficacy
and safety; ii) the price reduction defined by law in at
least 20% (although currently the price reduction can
reach over 60% of the retail price) allows to allocate
resources to innovative medicines without giving up
long-established treatments; iii) they offer an opportu-
nity for saving money not only to the National Health
Service, but also to citizens. Promoting generic pre-
scribing among specialists and generalists may in-
crease opportunities for patients and payers to reduce
spending on prescription drugs.51 The decision to sub-
stitute a prescribed medication with an alternative
product must occur within the framework of a clinical

decision-making process that must be based on appro-
priate medical evidence, therapeutic equivalence infor-
mation, financial factors, and considerations on how
the substitution will impact the patient.52 As to the de-
cision on the actual substitutability or unsubstitutability
of drugs, the doctors have this exclusive responsibility,
that cannot be delegated to others. They are the ones
who are supposed to decide upon the interchangeability
of an originator with a generic, a generic with a
branded drug and also between two equivalent medi-
cines. The physician’s decision not to endorse inter-
changeability must be based on his relationship with
the patient and his knowledge of his/her clinical picture
and take into account any implication in terms of ther-
apeutic efficacy for the subject, specific contraindica-
tions, and also specific difficulties for the patients or
the caregivers to comply with treatment.53 Before pre-
scribing a new drug, above all in case of an unfamiliar
drug names, doctors should check what they are pre-
scribing and what are the other medications the patient
is taking. Also patients should have a good familiarity
with their medicines. In any case, it is necessary for an
open communication to be established among those
who prescribe, supply, and administer medicines, and
those who actually take them.54 Before substituting a
generic product, physicians and other decision-makers
should consider potential clinical and pharmacoeco-
nomic consequences: overtreatment, undertreatment,
adverse effects, additional expenses, cost savings.55 Pa-
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Table 8. Medicines for which prescribing branded versions might be safer, more effective, or reduce the risk of med-
ication error.

Problem Some examples

Where there is a difference in bioavailability between brands of the same Ciclosporin, lithium, CFC-free beclometasone metered dose
medicine, particularly if the medicine has a low therapeutic index inhalers, carbamazepine

Where modified release preparations are not interchangeable Prolonged release preparations of carbamazepine, theophylline,
diltiazem, aminophylline, mesalazine, nifedipine, morphine and
oxycodone

Where pharmacokinetic differences may be evident Phenytoin

Where there are important differences in formulation between brands of Adrenaline pre-filled syringes, transdermal formulations of
the same medicine fentanyl, buprenorphine

Where products contain multiple ingredients and brand name prescribing Combination topical preparations, hormone replacement 
AIDS identification therapy, oral contraceptives, pancreatin supplements, antacids

preparations containing simeticone

Where there is a significant danger of medication error Tacrolimus

Where administration devices (e.g. inhaler or self-injection) have different Dry powder inhaler devices, insulin, apomorphine, estradiol
instructions for use and patient familiarity with the same product is important transdermal patches, somatropin injection cartridges,

alprostadil injection, interferons

Where different preparations of the same medicine have different licensed Cyproterone, sildenafil, duloxetine, bisoprolol, buprenorphine
indications

Where the product is a biological rather than a chemical entity Biosimilars, vaccine products

CFC, chlorofluorocarbon compounds.
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tients on chronic treatment receiving generic products,
which may be frequently changed in the course of
treatment, according to availability or cost, may be at
risk of anomalies or discontinuities in their treatment.
The American Medical Association strongly recom-
mends that therapeutic interchange in patients with
chronic diseases who are stabilized on a drug therapy
regimen be discouraged.5 A reasonable rule could be
that in stabilized chronic patients you should not
change treatment, especially when drugs with narrow
therapeutic index or some special formulations, such
as powders or aerosol dispensers extended release, are
prescribed.56 In frail populations and in the case of low
therapeutic index drugs, there are reasons not to fulfill
necessarily the obligation (or the habit) of replacing a
product with another, even if bioequivalent.57 Further
problems are the management of drugs with long half-
lives and those with an intrinsically highly variable
clearance.58 The replacement of a brand product with
an equivalent must occur under the control of the
physician in charge. At some point in their interaction
with individual patients, physicians should inform
them that generics are available as substitutes for some
more expensive brand-name medications, and that they
are equivalent in terms of efficacy and safety. The col-
laboration among physicians, pharmacists, and patients
can enable them to optimize treatment, while cutting
costs.59 Moreover, we would need a specific list of nar-
row therapeutic index or critical dose drugs.

Finally, we hope that also in Italy a tool similar
to the American Orange Book will soon be made
available by the regulatory Authorities. In fact, be-
sides providing specific transparency lists, not only
can it ensure a better control of the drug pricing sys-
tem and the implementation of good manufacturing
practices, but it can also offer a meticulous assess-
ment of bioequivalence. This can be beneficial to
both physicians, who can enhance their ability to pre-
scribe the most appropriate drugs, and to patients,
who can be better informed. 

Use of equivalent drugs in internal and general
medicine patients: 10 learning points

i) Despite compelling evidence and guidelines, in
Italy generic drugs are still underused; generic
drugs are equivalent to their brand-name coun-
terparts in terms of active ingredients; generic
drugs typically cost 30% to 60% less than those
still covered by patents;

ii) In order to enhance the sustainability of the
healthcare system, all doctors should facilitate as
far as possible an extensive use of generic drugs;
any clinical scenario that would require choosing
something other than the lowest-priced option,
generally means choosing generic drugs; in any
new treatment, equivalent drugs use has to be im-
plemented as much as possible, according to the
characteristics of the patient, the disease and the
used active principles; a strategy aimed to in-
crease a systematic spread of generics could be
based on the prescription of generic drugs at the
time of the discharge from hospital;

iii) In naïve patients starting treatment (initial mono-
therapy or additional prescription) generic drugs
may be, after duly informing them, a good, if not
the best, choice, that can sometimes offer signifi-
cant benefits in terms of costs; it may be advisable
to prescribe generics whenever the outcome to be
achieved is clinically easy to measure, i.e. drugs
for pain control, blood pressure, and so forth;

iv) Therapeutic substitution in patients with stabi-
lized chronic diseases on a branded drug therapy
should be discouraged without the permission of
the first prescriber and/or the attending physician;

v) Generics may differ in external features, such as
pill color or shape, inner binders and fillers and
manufacturing processes. The rules intended to
check bioequivalence do not consider these phar-
maceutical aspects. However these factors can
negatively influence compliance to therapy,
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Table 9. Drugs with expired patent and generic drugs.

• The use and prescription of drugs with expired patents plays a fundamental social role, which is important for the sustainability of our national
public health service

• The use of a first-choice drug with an expired patent (be it branded or unbranded) can ensure treatment efficacy and safety as well as an
appropriate use of resources

• Given the current regulatory framework, the prescription of drugs with expired patents (be them branded or unbranded) allows us to ensure
treatment continuity 

• In a context of a good patient/doctor communication, the prescription of equivalent drugs can preserve their freedom of choice - in their
respective roles as patients and physicians

Adapted from Gruppo di lavoro CF AVEC Emilia Romagna, 2013.46

IJM_2014_2_Layout 1  23/05/14  13:46  Pagina 106

Non
-co

mmerc
ial

 us
e o

nly



mostly in the elderly patient already taking many
drugs; especially in frail populations there are
reasons not to fulfill the obligation of replacing
a product with another, even if bioequivalent; a
better communication between doctors and their
(mostly old and very old) patients can help im-
prove their compliance to the prescribed therapy;

vi) Some particular drugs (such as critical dose me-
dicinal products/drugs with a narrow therapeutic
range) may not be ideally suited for generic sub-
stitution, when a patient is already on brand
drugs; the drugs that have a narrow therapeutic
index pose the most significant problems of sub-
stitutability, because small changes in bioavail-
ability, when switching from branded to generic
products may give rise to seizable variations in
efficacy and/or tolerability. These classes include
some antibiotics, antifungals, antiarrythmics, an-
ticoagulants, anticonvulsants, antirejection drugs,
theophylline, mood stabilizers, synthetic hor-
mones. Generic substitution for drugs with nar-
row therapeutic index should be avoided and
limited exclusively to strict medical indications.
In particular, in the case of these drugs, any shift
from the original formulation to the generic or
viceversa should always be prescribed by the at-
tending physician and/or the specialist in charge
and and be managed under their close clinical
monitoring. Transplant patients should be in-
formed about generic substitution, they should be
educated about how to identify the different for-
mulations of the same drug, and they should be
instructed to alert their transplant physician, if
uncontrolled substitutions occur. Each switch/
substitution needs to be followed closely to en-
sure that the correct therapeutic window is estab-
lished. In patients already in treatment with a
generic product, it is preferable to avoid substi-
tution of the same with a generic of a different
equivalent type;

vii) The interchangeability between brand/equivalent
drugs should also be based on the interaction be-
tween the patient and his caregivers, who must
be aware of their specific clinical pictures both
in relation to the verified therapeutic efficacy of
the drugs and to any specific contraindications
and known difficulties in terms of compliance to
treatment;

viii) Before prescribing a new drug, all the more so in
the case of an unfamiliar name on a prescription,
prescribers should check what they are prescribing
and the other medications the patient is taking;

ix) Patients should be familiar with their medicines.
At all times a good communication among those
who prescribe, supply, and administer medicines,
and those who take them is highly advisable. At

hospital admission, at discharge and at each con-
trol/outpatient visit, physicians have to reconcile
drugs to ensure the best compliance to treatment,
introducing, whenever possible, equivalent med-
ications;

x) Any doctor has be aware of medicines for which
prescribing by brand and/or equivalent drug
might be more cost-effective, but always safer,
more effective and/or less risky in terms of med-
ication errors. Clinicians should always be very
careful in reporting any adverse unwanted event,
that can be potentially related both to the use of
generic and original drugs.
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