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INTRODUCTION
A large part of India’s population fulfils its healthcare needs from 
government healthcare delivery system such as Central Government 
Health Scheme, Armed Forces Medical Services, Employees State 
Insurance Corporation, State Medical Services etc. Use of medicines 
forms a large part of healthcare facility. For any condition, there 
may be numerous medicines existing, some of which probably got 
introduced more recently, may be more expensive and erroneously 
perceived to act better than the earlier known medications for the 
same ailment [1]. Even though more expensive, the newer medicine 
of the same drug class may not offer any distinct advantage in terms 
of the treatment outcomes. Also prescribers, many times choose 
to prescribe by the brand name whereas prescribing through the 
generic name may facilitate the dispensing as well as it turns out 
to be cheaper. What a physician prescribes to a patient for his/her 
ailment is largely a decision based on the patient’s clinical condition 
and physician’s personal choice for that condition based on his 
knowledge and experience. In free healthcare delivery systems, 
ideally a medicine that is not available in the medical store or 
dispensary should be avoided as far as possible by the treating 
physicians. Due to ready availability of large number of products 
and addition of many more almost every day to it, is impractical for 
any dispensary to stock all the possible options. Due to the large 
number of patients that the public healthcare system handles, there 
is a perpetual shortage of funds for procurement of medicines and 
other medical devices for patients [2,3].  In this situation of fund 
constraint, provisioning of medicines with an ever expanding list 
of ‘me too’ drugs, is an unmet challenge. Inadequate funding and 
inappropriate selection of medicines is one of the important reasons 
for non-availability of medicines in government hospitals [4]. Due to 
the reasons of non-availability, some of the prescribed medicines 
may have to be substituted on the spot with alternatives at the 
dispensary to avoid wastage of time and harassment to patients. 
Such substitution could fall into one of the two categories-generic 
or therapeutic. As per World Health Organisation (WHO) guidelines, 
generic substitution is defined as ‘the dispensing of a product 
that is generically equivalent to the prescribed product, with the 
same active ingredients in the same dosage form, and identical in 
strength, concentration and route of administration’. Therapeutic 
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AbsTRACT 
A very large part of India’s population fulfils its healthcare needs from government run healthcare delivery system which is free, 
contributory or highly subsidised. Use of medicines forms a large part of healthcare facility. As the number of medicines and brands 
are ever increasing in today’s market, it is usual for pharmacy to substitute a generic instead of the prescribed brand or a different 
brand if the prescribed brand is not available. Depending on the type of substitute, it could fall under ‘generic’ or ‘therapeutic’ 
substitution.   For any condition, there may be numerous medicines existing, some of which probably got introduced more recently, 
may be more expensive and erroneously perceived to act better than the earlier known medications for the same ailment. Also, due 
to very high number of medicines that are approved and available for use in the market, it is impossible to stock all the medicines 
in any pharmacy. Generic and therapeutic substitutions should be formalised and implemented by institutions, with the consent 
and cooperation of all the stake holders as guided by World Health Organisation. The advantages and limitations of medicine 
substitutes are discussed in the review.

substitution or interchange is ‘the substitution of one medicine with 
another that differs in composition but is considered to have similar 
pharmacological activity (including side-effects) and therapeutic 
outcomes’ [5].

Generic Substitution: It involves substitution by a medicine with 
pure generic (e.g., Tablet paracetamol given instead of Tablet 
Crocin) or another brand (sometimes referred to as ‘branded 
generic’; e.g., crocin instead of calpol) with no change in dosage 
form. This is simple and easier to implement. Some more illustrative 
examples are elaborated in [Table/Fig-1]. The prescribed and the 
substituted drugs are considered equal as per regulatory norms 
and hence efficacy and safety of the generic alternative is ensured 
by law. There may also be resistance to generic substitution from 
the pharmaceutical industry or from the prescribing specialists who 
may consider the substituted product to be of inferior efficacy or 
quality. However, evidence suggests this approach to be valid with 
no compromise in safety and efficacy [6]. 

Limitations of Generic Substitution: Whenever we substitute 
a medicine, we provide something that was not intended by the 
treating physician. Still, generic substitution has greater acceptance 
from all concerned as all the medicines manufactured and marketed 
in India are bound by law to adhere to the pharmacopeia standards. 
Even though the medicine per se, also called Active Pharmaceutical 
Ingredient (API) remains same, different manufacturers are free 
to use other agents such as excipients (e.g., binders, stabilizing 
agents, preservatives) as per their choice to produce the formulation 
(tablet, capsule, injections etc.,). The regulations to market generics 
are based on bio-equivalence studies which are shorter in duration 
and less expensive in comparison to randomised clinical trials. 
The drug regulating agencies have issued elaborate guidelines 
and instituted stringent checks and balances while accepting bio-
equivalence between two products [7,8]. Despite these safe guards, 
some patients may show significant differences (pharmacokinetic, 
pharmacodynamic or both) in responses to two medicines that are 
approved to be bioequivalent. 

Another limitation of generic substitution is that the appearance 
of the substitute may be different. The differences in shape, size 
and colour of the dosage form may lead the patient to suspect 
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[Table/Fig-1]: Illustrative examples of generic substitution.
(Actual brand names and manufacturers have been replaced with fictitious names)   

[Table/Fig-3]: Illustrative examples of therapeutic substitution. 
(Actual brand names and manufacturers have been replaced with fictitious names) 

erroneous prescribing and enhance possibility of non-compliance 
[Table/Fig-2]. 

Considering the above limitations, this approach should be followed 
with caution and patients must be advised to seek medical attention 
sooner in case they sense something amiss about their medication 
whenever they have been dispensed a substitute. 

therapeutic substitution: All substitutions of medicine other than 
that described under generic substitution fall in this category. The 
substituted medicine may differ from the prescribed one on account 

of: (a) pharmacokinetics (e.g., metformin instead of metformin slow 
release); (b) an alternative molecule from the same pharmacological 
class (e.g., losartan instead of telmisartan); (c) an alternative molecule 
from a different pharmacological class (e.g., telmisartan instead of 
ramipril). Most accepted therapeutic substitutions are from the first 
and second categories [9]. The third category is usually undertaken 
with the approval of treating physician or by the treating physician 
directly. The essential assumption in therapeutic substitution is that 
the alternative provided is at least as effective as the prescribed one 
and has a comparable safety profile. Determination of equivalent 
effectiveness must be based on randomised clinical trials and not 
based only the mechanism of action. Sometimes, new drugs seek 
speedy market approval on the basis of comparison with placebo 
and not with an approved drug for the same indication. Evidence 
for non-inferiority (with respect to efficacy and adverse effect profile) 
or superiority amongst comparable medicines is determined by 
clinical trials and it is further strengthened by meta-analysis and 
more recently, network meta-analysis [10]. However, determining 
such evidence for comparison amongst medicines is laborious, 
expensive, time consuming and therefore exists for very few 
agents. As a result, many of the decisions taken during therapeutic 
substitution are based on presumptions. It may be worthwhile to 
take steps to either confirm or abandon these presumptions. A 
few examples of therapeutic substitution with their outcomes are 
mentioned in [Table/Fig-3] [11,17].

Limitations of therapeutic Substitution: All the issues mentioned 
for generic substitution are also equally applicable to therapeutic 
substitution. Additionally, there are some examples where different 
members of same pharmacologic class differ significantly in their 
biological effects and question the very concept of “class effect 
of medicines” [18]. Even for well established drug class such as 
beta blockers, there are differences in cardiovascular outcomes 
[19]. The significance of this difference and its effect on therapeutic 
outcome is open to speculation [20]. The impact of substitution 
on therapeutic outcome will also be affected by patient’s attitude, 
acceptance and understanding of the process. Studies have shown 
results that are both for and against therapeutic substitution [21,22]. 
If patients are not well explained about such a substitution they may 
wrongly carry an impression of inadequate/inappropriate treatment. 
Despite reasonable explanation, still few patients may demand the 
specific medicine or the specific brand and may remain dissatisfied 
if not accommodated. There may be adverse drug events with the 
substitute that possibly would not have been there if the originally 
decided medicine was dispensed [23]. Therefore, it is paramount, 
that patients consent for substitution must be verbally obtain and 
he or she be advised to concur with his physician regarding the 
same, though most of the physicians may stay opposed to medical 
substitution of all kinds considering infringement upon their rights 
to select appropriate medicines and also due to conflicts of interest 
with pharmaceutical industry.

Brand 
prescribed

manufac-
turer

Generic/brand-
ed generic 
dispensed

manufac-
turer

Conse-
quence on 

therapy

Tab C (Ranitidine 
150 mg)

X Labs Tab Ranitidine 
150 mg

EN Drugs 
and Pharma

Clinically 
relevant 
differences 
unlikely 
as the 
substituted 
medicines 
are 
bioequivalent 
by law.

Tab E (Losartan 
50 mg + 
Hydrochol-
orothiazide 12.5 
mg)

CS Ltd Tab  Losartan 50 
mg + Hydrocho-
lorothiazide 12.5 
mg

Y Drugs 
and pharm-
aceutics

Tab  G
 (Sildenafil citrate 
50 mg)

PNJ 
pharma 
Company

Tab P (Sildenafil 
citrate 50 mg)

IN and IN 
Ltd

Tab H 
(Omeprazole 20 
mg + Domperi-
done 10 mg)

UY Life 
Scineces

Tab R 
(Omeprazole 20 
mg + Domper-
idone10 mg)

X Labs

Inj F
(Powder for Inj 
1 g Amoxicillin 
with 0.2 g of 
Clavulanic acid)

MY pvt Ltd Inj N (Powder for 
Inj 1 g Amoxicillin 
with 0.2 g of 
Clavulanic acid)

QP Ltd

Prescribed medicine manufacturer Dispensed medicine manufacturer Consequences on therapy
reference 

nos.

Tab AT 40 (Telmisartan 
40 mg) once daily

ZX Pharma Tab BT 50 (Losartan 50 mg) 
OR 

Tab C 20 mg (Olmesartan) 20mg once daily

Y Drugs and Pharmaceutics
OR

X Labs Ltd

Some short term studies indicate 
better control with telmisartan. 

[11,12]

Tab CT 10 mg  
(Rosuvastatin) once daily

NY Biotech Tab DT 20 mg (Atorvastatin 20 mg) once 
daily

Z Chemicals and Pharma Rosuvastain is more potent but as 
efficacious other statins.

[13]

Tab ET 10 (Rabeprazole) 
10 mg once daily

X Labs Tab FT-10 (Omeprazole)
10 mg once daily

EN Drugs and Pharma Similar efficacy at lower cost with 
omeprazole.

[14]

Tab GT 5 (Prasugrel 5 
mg) once daily

TD Labs Tab HP (Clopidogrel 75 mg) once daily Y Drugs and Pharmaceutics Both are similar in efficacy and 
adverse effects.

[15]

JT  FLEXPEN (Inj Insulin 
Detemir)

CS Ltd KT  AUTOPEN (Inj Glargine) Y Drugs and Pharmaceutics No clinically relevant difference in 
efficacy

[16]

Inj LT (Recombinant 
human erythropoietin alfa 
2000 IU)

MY Pvt Ltd Inj MT (Recombinant human erythropoietin 
alfa 2000 IU)

QP Ltd Efficacy and safety profiles of 
biosimilar epoetin are similar to 
those of originator epoetin alfa

[17]

[Table/Fig-2]: a) Front view of tamsulosin 0.4 mg modified release tablet 
manufactured by company ABC; b) Front view of tamsulosin 0.4 mg modified release 
capsule manufactured by company XYZ; c) Rear view of tamsulosin 0.4 mg modified 
release tablet manufactured by company ABC; d) Rear view of tamsulosin 0.4 mg 
modified release capsule manufactured by company XYZ.
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Advantages of Therapeutic substitution
1. Better therapeutic outcome: In our settings as would 
be in any public healthcare delivery system, the most common 
reason of substitution is non-availability of the prescribed agent. At 
the dispensary level, with the approval of a medical professional, 
though not necessarily of the one who originally prescribed the 
medicine, dispensing a substitute ensures that the patient gets 
treated for his condition with an appropriate drug. Due to various 
reasons especially in large busy hospitals, it is not possible for the 
prescribers in OPDs to be real time updated on the availability of a 
particular medicine. Also, it is impractical for the dispensary staff or 
the patients themselves to approach the prescribing physician every 
time with a request for change. Better therapeutic outcome and 
prevention of harm to patient is an associated advantage because 
therapeutic substitution also minimises therapeutic duplication [24]. 
Also, non-compliance due to non-availability of prescribed medicine 
is effectively prevented by therapeutic substitution and patient’s 
treatment is facilitated. 

2. Better clientele satisfaction: The patient is more often 
satisfied and grateful if he is explained the reasons of non-availability 
of the prescribed medicine and substitute being provided, and also 
that the hospital is making all efforts to procure and provide the 
medicine that has been originally prescribed [25].

3. Saving on costs and time: Undoubtedly, generic 
substitution of branded medicines provides huge savings on 
expenditure without jeopardising the outcome. In addition, 
in institutional settings, if therapeutic substitution policies are 
implemented in systematic manner consulting all those concerned 
via., Drug and Therapeutic Committees, besides other general 
benefits of substitution policy, the inventories of medicines needed 
to be stocked can be reduced and procurement process also can 
be improved leading to more streamlined medicines supply, lesser 
stock outs, which may eventually reduce the need of substitution 
significantly [26]. At times, therapeutic substitutions may not be 
cheaper, but such an approach may be time saving. 

strategy for Medicines substitutions
 Studies have revealed that analgesics, antibiotics, anti-hypertensives, 
anti-histaminics, proton pump inhibitors, benzodiazepines are some 
of the commonly substituted drug groups [27]. Also, it is wrong 
to believe that all medicines or medicine groups are amenable to 
substitution. 

First and foremost, it has to be remembered that providing an 
alternative medicine through substitution of any kind must be done 
with the consent of the patient. It is broadly agreed that therapeutic 
substitution is best undertaken under hospital settings only. An 
unambiguous policy with the participation of all concerned needs to 
be formulated for implementing therapeutic substitution. 

Once a therapeutic substitution is being considered, it is important to 
pay attention to equivalent dosages within the same pharmacological 
class and any special disability that the patient may be suffering 
from. For example, all the agents in the oral antidiabetic medicine 
group of ‘gliptins’ have same efficacy and need dose reduction in 
moderate to severe renal impairment, with the sole exception of 
linagliptin, which needs no dose reduction in such situation [28]. 
Therefore, in a patient with renal disease, linagliptin should not be 
substituted by any other gliptin for reasons of non-availability. This 
form of substitution, even though more challenging than generic 
substitution, is still manageable because, there are adequate 
scientific studies which have compared the medicines within the 
pharmacologic class and therefore comparative doses are proven. 

The toughest call lies when therapeutic substitution across 
pharmacological classes is being considered. More often than not, 
the randomised clinical trials have rarely compared the original and 
the substituted medicine for efficacy and safety. There are many 

examples where the clinical outcome such as lowering of blood 
pressure with different drugs such as beta blockers and calcium 
channel blockers is same but the survival outcomes are not [29]. 
In such circumstances, the decision to substitute therefore should 
be left to the treating physician, if at all necessitated due to non-
availability of the prescribed agent. There may be situations, 
however, when a pharmacist might not call or make the patient 
call his physician and coax or coerce the patient into buying a 
substitution considering the monetary gain. Such practice should 
be firmly discouraged.

The WHO recommends the formation of Drugs and Therapeutic 
committees in hospitals which will decide the hospital formulary and 
also approve substitutions. American College of Clinical Pharmacy 
in its policy statement on therapeutic substitution, issued in 2004, 
strongly recommended that there must be an agreement to study 
the outcome of therapeutic substitution. The outcomes should 
cover all aspects such as economic, clinical as well as humanistic. 
Humanistic outcomes may be the patient’s quality of life and 
satisfaction level with therapeutic substitution. Some well known 
institutions have their approved therapeutic substitution list in public 
domain [30,31].

‘Do Not Substitute’ or the Medicines that should remain exempt 
from substitution.

For reasons of patient safety, tolerability, efficacy and compliance, it 
is mandatory in case of some medicines to ensure that no medicine 
substitution of any kind takes place. Such clinical conditions and 
medicines are few in number. 

As a rule of thumb, medicines with narrow therapeutic index should 
not be substituted at all. Some such examples are anti-epileptics, 
immunosuppresants, digoxin, and anticoagulants. In fact, there are 
numerous studies to support adherence to a particular brand, once 
the patient has got stabilised on it. Exceptionally, even a difference 
in excipient is known to cause havoc [32]. Therefore, medicines with 
narrow safety margins are recommended to be prescribed by brand 
names and even generic substitution is not permitted [33]. 

Biological medicinal products such as erythropoietin, growth 
hormones etc produced through genetic engineering should 
better be kept out of the scope of all types of substitution as bio-
equivalence is more difficult to establish in such situations and 
patient’s immunological responses to the substituted drug may alter 
therapeutic outcomes [34].

In addition, any medicine that the prescriber specifically prohibits from 
substituting must not be substituted without at least a telephonic 
consult with him/her. Some of the justified reasons for prohibiting 
substitution of any kind could be to prevent harm to patient due to 
change in pharmacokinetics (extended release preparations versus 
regular ones), composition (fixed drug combinations) or familiarity 
with device (hormone pen injectors, rotahalers and other inhalation 
medication).

Legal status of dispensing medicine substitutes 
In all countries where the state pays for the expenses of the 
medicines, it is quite acceptable practice to allow substitution of 
prescribed medicines to a greater or lesser extent. In fact in the 
early 20th century, there was a strict prohibition of substituting 
medicines in United States. However, things started changing in 
US and currently, therapeutic substitution is allowed and regulated 
in United Kingdom, many nations of European Union, Australia and 
New Zealand [35]. In the US, the process is formalised with the term 
‘Therapeutic Interchange Program’ [27]. The practice of therapeutic 
substitution has gained acceptance over the years amongst 
prescribers, pharmacists and patients abroad. Most pharmaceutical 
associations in USA approve therapeutic substitution and so do 
physician associations. However, most disease specific associations 
in USA such as ‘Kidney foundation’ or ‘Heart foundation’ seem to 
oppose the concept.   
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In India presently, the governing document in the context of 
prescribing of all forms of medicines, The Drug and Cosmetics 
Act 1945 and rules as amended makes no mention of generic or 
therapeutic substitution [36]. The website of Pharmacy Council of 
India hosting the Pharmacy Practice Regulations, 2015 considers 
substitutions (of any kind) without the consent of Registered 
Medical Practitioner as malpractice and liable for disciplinary action 
[37]. Therefore, the substitution in India, howsoever necessary due 
to non-availability of the prescribed brand or medicine should be 
undertaken with the consent of the prescribing physician only. There 
is a renewed thrust in India for prescribing by generic names only 
[38].  

The way ahead
 For those practicing in institutions with attached dispensary viz., 
Government hospitals, prescribing through automated software 
linked to the dispensary is the best solution to avoid medicine 
substitution due to non-availability. The system can be programmed 
to allow prescribing of only those medicines that are available in the 
hospital dispensary and also inform about the alternative medicines 
in real time. Greater awareness amongst all stakeholders about 
therapeutic substitution will enhance the acceptance of the practice. 
Institutional implementation strategies will have to be formalised 
based on the WHO guidelines on drug and therapeutic committees. 
In studies carried out so far, the practice seems to be beneficial on 
the whole [39].

The drug regulatory bodies in all the countries across the world 
must take adequate steps to curb unregulated practices at the 
national level by making  policies on therapeutic substitution that 
are more relevant and applicable to the local environment. An effort 
by regulatory bodies to ensure that similar drugs are also similar 
in appearance must be made. It must be ensured that drugs be 
dispensed by only qualified and legally authorized staff to avoid a 
havoc with patient life with wrong substitution especially with Look-
Alike-Sound-Alike drugs.

CONCLUsION
Substitution of prescribed medicines at the dispensary level can 
never be unconditional. It may be hazardous unless utmost care 
is executed.  Therapeutic substitution becomes necessary due to 
various reasons. It is best practiced in institutional settings under 
the overall supervision of a physician, with approved formularies 
and functioning Drug and Therapeutic committee. In most 
cases, substitution can be acceptable and beneficial provided all 
stakeholders in the matter consent to it. The national drug regulatory 
agencies need to come out with policies on therapeutic substitution 
tailor-made to healthcare delivery systems in that country.
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