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Ab s t r Ac t 
Off-label use of drugs means the use of drugs for indications, dose, dosage forms, route, and patient population for which approval from the 
regulatory bodies like US Food and Drug Administration (US FDA) and Drugs Controller General of India (DCGI) has not been obtained. It does 
not mean that it is illegal or contraindicated to use the drug as off-label. The purpose of off-label prescribing is to provide the maximum benefit 
to the patients, especially the vulnerable population like pediatric, psychiatric, pregnant, and cancer patients where there is not sufficient data 
available for the drug use or in diseases where no treatment is yet available. Hence, valid scientific data and an expert opinion can be relied 
upon for off-label use. There still remains concerns for safety when prescribing for off-label purpose due to the lack of adequate safety and 
efficacy studies, and thus a physician must assess the risk/benefit ratio before its use. The regulatory bodies like US FDA has formulated certain 
guidelines for off-label use while the DCGI still does not support its use. Hence, there is no uniformity in the rules and regulations about off-label 
prescribing around the world, which needs to be streamlined.
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In t r o d u c t I o n

Background
Off-label drug prescribing is a common phenomenon all over the 
world with its usage being as high as 91% in pediatric population 
and 41% in adults.1 Off-label use of drugs refers to the use of 
an approved medication for an indication, formulation, route, 
patient population, and dose for which regulatory approval has 
not been sought.1,2 As no uniform international guidelines are 
available for off-label drug use, it becomes the responsibility of 
the national regulatory agencies to ensure that there is presence 
of substantial scientific data and evidence of potential benefit of 
the drug and that the patient has been well informed about its 
status plus the risk management strategies are in place in case of 
an adverse effect.

Current Status
Off-label drugs are widely used in clinical practice, especially in 
psychiatry, oncology, and pediatrics. As very few clinical trials are 
carried out in these special population groups, the data for the 
approved drug indication, route, and dose are not available.3–7 
Henceforth, it becomes the treating physician’s decision whether 
or not to use the off-label drugs in these groups making sure that 
there is maximum beneficence and no harm to the recipient.

Regulatory bodies worldwide are responsible for approving 
drugs whether it is for a particular indication or a different dosage, 
route, or a patient group. As it becomes difficult to seek approval 
for multiple indications/dose/route of a drug and as it costs a lot 
of time and money, off-label use hence has become a common 
practice in many countries.3 In USA for example, these drugs 
are prescribed commonly, do not require approval, and are a 
physician’s responsibility. The agencies in Europe and Japan are 
also supportive and liberal about off-label drug use. Regulatory 
bodies in Australia allow the off-label use provided there is good 
quality evidence supporting it. In India, however, DCGI does not 

allow for off-label prescribing and a doctor found guilty of this can 
face legal implications.1,8,9

AI m A n d ob j e c t I v e
It is a fact that many healthcare practitioners are prescribing off-
label drugs without sound evidence and lack of awareness, which 
henceforth leads to an increase in patient morbidity and mortality. 
Our aim in this brief review is to highlight and provide information 
about their usage and discuss the ethical dilemmas related to it.

The methodology of literature search includes a review of 
various electronic articles on PubMed and Google Scholar by 
using key/text words and medical subject headings (MeSH) and 
then identifying the references of the retrieved articles on off-label 
prescription.

vI e w p o I n ts A b o u t of f-l A b e l pr e s c r I b I n g
Off-label drugs are like a double-edged sword which on the one 
hand can provide patients with access to new treatment options; 
on the other hand, the lack of complete knowledge about their use 
may pose a threat to the patient’s safety and lead to undesirable 
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has been given the green signal by the authorities for it.10 However, 
it still finds its use in performance anxiety as an off-label therapy.

Use of aspirin in diabetes for prevention of cardiovascular 
disease, gabapentin for diabetic neuropathy, bevacizumab for 
retinal diseases, thalidomide for erythema nodosum leprosum 
(now has the approval) are other examples of off-label uses.1,2,10

Currently, the coronavirus disease (COVID-19) infection 
with the novel and life-threatening coronavirus for which no 
standard therapies are available has also led to the use of off-label 
medications around the world. Drugs like hydroxychloroquine, 
lopinavir, ritonavir, remdesivir, and favipiravir have found their 
way into its management. Scarcity of data about the novel virus, 
its presentation in different population groups, and it becoming a 
pandemic in a short span of time and life threatening have all led 
to rapid decisions about its management strategies. Some of these 
pharmacotherapy studies previously for Middle East respiratory 
syndrome CoV (MERS-CoV) have laid the ground for use of these 
drugs in COVID-19 as the viruses are genetically related. Scientific 
research is still undergoing to find the best possible treatment 
option to combat the deadly virus infection.21,22

As mentioned earlier, there is no denying the fact that off-label 
drugs can expose the patient to some unknown risks or ineffective 
therapy due to lack of complete efficacy and safety studies.7,8 
The classic examples of such events are use of fenfluramine and 
phentermine which were approved for short-term use in obesity 
but their unrestricted long-term combination by the physicians led 
to fatal cardiac diseases. Another drug quetiapine was prescribed 
off-label for dementia with agitation while ignoring the warning, 
that it could increase the death risk in elderly.1,14,23

outcomes. The aim of any healthcare system is to provide the best 
therapeutic options to its patients, which brings them maximum 
benefit but in many situations, these options may not come with a 
stamp of approval by the authorities. But this does not imply that 
off-label is an illegal, contraindicated, or an investigational use of a 
drug. It should be evidence based and when standard or approved 
therapies have failed or are not available. 

The three important stakeholders involved in the off-label use 
are the doctor, the patient, and the regulatory agency and it would 
be worthwhile to mention their viewpoints and role while weighing 
the favorable and unfavorable aspects in each.10–12

Doctor’s Viewpoint
A doctor has the responsibility of doing what is in the best interest 
of his/her patient. Many countries give their physicians the liberty 
to decide if off-label use in patients is justified or not. With rapid 
advances in medical science and novel therapies emerging every 
year, getting approvals for each and every molecule/indication/
dosage/route by the pharmaceutical companies is difficult. Hence, 
drug information literature by drug companies, opinion provided by 
the recognized authorities, and data published in reputed journals 
become the key source of scientific data for the practitioners to 
draw their therapeutic decisions about off-label prescribing.13,14

Some well-known examples of off-label drugs used in medical 
practice have been put forward (Table  1).15–20 Beta blocker 
propranolol originally approved for the treatment of cardiac 
arrhythmia showed a lot of potential for managing hypertension 
and heart failure and later got approved for those indications as well. 
Its prophylactic use in migraine started as an off-label use and now 

Table 1: Drugs/groups with approved and off-label use

Drug name/group Approved use Off-label use/uses

Albuterol Asthma Bad cough

Aripiprazole Antipsychotic Dementia, Alzheimer’s disease

Antianxiety drugs Anxiety disorders Sleep aid

Bumetanide Diuretic Neonatal seizures, temporal lobe seizures, autism,  
schizophrenia

Clonidine Hypertension ADHD

Gabapentin Antiepileptic, postherpetic neuralgia Depression, nerve pain, migraine

Ivabradine Angina, heart failure Inappropriate sinus tachycardia, postural orthostatic  
hypotension, atrial fibrillation, coronary angiography

Modafinil Excessive sleepiness Enhance wakefulness and alertness

Minoxidil Androgenetic alopecia Telogen effluvium, alopecia areata, eyebrow hypotrichosis, 
chemotherapy-induced alopecia, Monilethrix

Naltrexone Alcohol and opioid dependence Kleptomania, compulsive gambling, trichotillomania  
(compulsive hair pulling)

Propranolol Hypertension, prophylaxis of angina, migraine Performance anxiety

Prazosin Hypertension Nightmares due to post-traumatic stress disorder

Risperidone Antipsychotic Dementia, Alzheimer’s disease, eating disorder

Trazodone Antidepressant Sleep aid, insomnia

Tricyclic antidepressants Antidepressant Neuropathic pain, chronic pain

Tiagabine Antiepileptic Depression, mood stability

Topiramate Antiepileptic Migraine, bipolar disorder, depression, nerve pain

ADHD, attention deficit hyperactivity disorder)
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Similar scenario can be seen in patients with terminal illness or rare/
novel disease for which no licensed product is yet available.30,31,32

The dilemma remains whether to discourage the use of such 
therapy due to the lack of sufficient efficacy and safety data or to let 
the expert decide based on his/her judgment and clinical acumen. 
It seems best that as there is no black or white zone in this case 
and hence a middle path should be taken by regulating its use and 
allowing the drug manufacturers to dissipate more information 
to the regulatory bodies as well as the practitioners so that more 
transparent clinical decisions can be made. It is especially of more 
importance in developing countries like ours where the majority of 
doctors lack information about off-label drugs and use them even 
in the presence of licensed counterparts.

Also, it must be emphasized that such therapy must never 
be given to a patient without discussing it with him/her or the 
caregiver. Patient’s autonomy must be respected and the decision 
for the use of off-label drugs must be arrived at mutually. This builds 
up the doctor-patient trust and will avoid any ethical discrepancies 
later.

It will not be unreasonable to say that amongst all this, a strict 
check on practices of drug manufacturers should be there so 
that they do not use any unfair/unlawful means to promote their 
products. The role of regulatory bodies here is very important to 
streamline the proper promotion and hence avoiding dangerous 
prescribing practices for the best interest of the patient.

co n c lu s I o n
The use of off-label drugs if backed with scientific evidence can 
be of immense benefit to different patient groups as seeking 
approval for each and every indication of a drug is difficult due 
to the cumbersome process of approval. But on the other hand, 
we cannot ignore the fact that a patient can be exposed to the 
risk due to lack of documented data. Hence, it becomes crucial to 
strike a balance and do what is in the best interest of the patient. 
An honest, dedicated, and focused approach by doctors, drug 
manufacturers, and the regulatory authorities together can only 
ensure that.

Also, the patient should feel free to ask about the approved or 
unapproved indications of the treatment prescribed to him/her 
and the doctor should lay down the facts in front of the patient as 
this builds up the trust and faith in a doctor-patient relationship. 
The regulatory agencies have a huge responsibility to monitor the 
legitimate use of drugs for off-label purpose based on the risk/
benefit ratio and therefore formulate or streamline guidelines for 
their use in public.
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Patient’s Viewpoint
Patients suffering from complex clinical conditions which are not 
responding to the current standard regimen or for whom there 
is no existing therapy available are prescribed off-label drugs as 
new or the only treatment options for the ailment. This seems 
justifiable if the decision is backed by valid scientific data providing 
the maximum benefit to the patient which outweighs its harm.4 
Also, the doctors are ethically required to disclose about off-label 
drug use to their patients and its risk/benefit ratio and obtain their 
or the caregiver’s consent. This preserves the patient’s autonomy 
and the ethical principles of beneficence and non-maleficence 
will be fulfilled.

Such transparency and dynamics in a doctor-patient 
relationship by practice of shared decision-making will strengthen 
the belief of the patient in his/her physician or else the patient may 
lose faith in their treating doctor.23–25

Regulatory Body’s Viewpoint
There is no uniformity/harmony in the regulations and guidelines 
for off-label use; hence, the decision for their use is left to the 
experts (doctors). Also, there is a rising demand for quick access to 
novel therapies but insufficient availability of safety and efficacy 
data in a short span of time is a huge challenge for the authorities 
who cannot decide anything in haste. If they tighten the rein, then 
many patients might be deprived of different treatment options 
and if they become lenient, it might lead to misuse and harm to 
the patient. Every nation has its own regulations, which can be as 
liberal as in Japan or as stringent as in India.

The European regulatory agencies itself support clinical trials 
of off-label drugs for certain groups like pediatrics, while France, 
do not allow the propagation of information about the off-label 
use. In USA, before 1997, it was illegal for the drug companies 
to market the off-label uses of the manufactured drug and the 
drug company Pfizer was fined millions of dollars for marketing 
gabapentin (Neurontin) for various off-label uses. New guidance 
issued by the US FDA in 2009 about the promotion of off-label 
use of drugs is known as “Good Reprint Practices,” which provides 
provisions under which the drug companies may distribute the 
article copies and valid scientific data about the off-label indications 
of the drug.4 The manufacturer though needed to submit a copy 
of the materials to the regulatory bodies and seek approval for the 
new indications.26,27

In India, DCGI does not have any clear-cut guidelines on the 
off-label use of drugs. Indian law presently does not allow the 
drugs to be prescribed for conditions which have not got the 
approval (off-label).28 Indian medical association, however, is more 
tolerant toward off-label drug use and has left it to the decision of 
the physician but it should be backed by relevant scientific data.29

dI s c u s s I o n
The ideal situation about off-label prescription would be that 
there is a presence of considerable literature backing its use in 
that indication which suggests maximum benefit and least harm, 
and the consent for the same has to be taken from the patient or 
the caregiver.

Absence of clinical trials of drugs in children and psychiatric 
patients has led to maximum use of off-label prescription in these 
groups as the scientific data for such use is not always substantial. 
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