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“off- label use” in medicine. Sixty-five (52.8%) participants were fully aware of the
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the use of drugs in a condition with similar symptoms. Ninety (73.17%) stated that
keeping updated knowledge regarding a medicine’s approved indication and taking
informed consent after explaining the correct reason behind prescribing off label are
important measures to minimize the misuse of OLDU. Conclusion: Although most
of the participants claimed that they were fully aware of the definition of OLDU, not
all of them could answer the definition correctly. According to most of the
participants, the main cause of a rise in the number of doctors prescribing off-label is
the use of drugs for an indication that is symptomatically similar to the labeled
indication.
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INTRODUCTION

Off-label drug use (OLDU) is prescription of drugs and its use outside of the licensed indications with respect to dose,
age, indication and route of administration.!') These drugs are mainly prescribed based on the data published from the
clinical studies supporting its unapproved use due to lack of effective alternatives or exhaustion of approved drugs.[?)
Sometimes, the OLDU is also based on the personal experience or experience shared by experts or peers.

OLDU has been most commonly found in the pediatric, geriatric population and pregnant women [2]. OLDU is prevalent
not only due to absence of medications but also due to diseases sharing similar pathologic or physiologic features.
Selective serotonin reuptake inhibitors, tacrolimus, gabapentin , tacrolimus, gabapentin are some of the examples used
off-label. ** Many drugs are used in the pediatric population without formal FDA approval. 1!

The most important aspect of OLDU is to fulfill the unmet needs of the conventional therapeutic approaches and
increasing the access of medication for special categories of patients. Studies have shown that off-label drug use has
often led to drug repurposing. >

The promotion of OLDU by the manufacturers is illegal. *! In order to limit legalities, physicians should prescribe off-
label only for indications that they believe are in the best interest of the patient’s health ¥ and only after informing the
patients. Sometimes, especially in critical patients, decisions are often urgently taken with the intent to minimize
derangements in these patients. In such situations also clinicians should inform the relatives. Health care professionals
should know the possibilities of adverse reactions, drug interactions and risks/benefits associated with OLDU. They
should also keep themselves educated about the updated guidelines.
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OBJECTIVES

The primary objective of this study was to evaluate the knowledge and attitude of healthcare students towards ‘off label”
prescription of drugs. The secondary objective was to compare knowledge and attitude of ‘off label' prescription of drugs
among students from different healthcare streams.

MATERIALS AND METHODS

The study was conducted amongst the medical students in a healthcare university, after obtaining ethical clearance from
the Institutional Ethics Committee. Second year to final year students from MBBS, dental, nursing, occupational
therapy, physiotherapy, allied health sciences, postgraduates and MBBS graduates (who passed MBBS last year) and
willing to participate in the study were included in the study. Voluntary anonymous participation was invited after taking
consent from each participant. Participants were subjected to a predesigned pre-validated questionnaire. Demographic
data of the participants including age, gender and year of their study (undergraduate/postgraduate) and stream were
noted. A total of 18 multiple choice questions were asked in the questionnaire. In seven questions, multiple answers could
be selected by the participants. The questionnaire was in English and the answers were recorded in Google sheets.

Statistical Analysis:
Data entry was done using Google sheets. Descriptive statistics was applied. Data were analyzed by proportion and
percentages. Wherever necessary, the results were depicted in the form of tables and graphs.

RESULTS

In our study, a total of 123 participants participated. A total of 102 (82.92%) participants belonged to MBBS stream, rest
21 (17.08%) participants belonged to- physiotherapy, allied health sciences, dentistry and post-graduation distribution
(Table 1). Overall, 45 (36.59%) participants were interns and 71 (57.72%) out of 123 participants were females.

Parameter Result
N (%)

Stream of Study

Allied health sciences 6 (4.87%)
Dental 3 (4.06%)
Physiotherapy O(7.31%)
MEES 102 {282.92%)
Post graduate student 1(0.81%)

Year of study

IT year 31 (23.20%)
ITI wear 12 {9.75%)
IV year 14 (11.38%)
Intem 45 (36.39%)
I year (PG students) 1(0.81%)
Practicing physician 20 (16.26%)
Gender

Female T1(37.72%)
Male 32(4228%)
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A total of 101 (82.1%) participants thought that they were aware of the term “off- label use” in medicine, rest 22 (17.9%)
participants claimed that they were either unaware or unsure about the same (Figure 1).

® Yes
® No
Maybe

Figure 1. Awareness of the term off-label use of drugs

Only 65 (52.8%) participants were fully aware of what the actual definition of OLDU was, and answered the question
correctly. When asked about what could be the potential cause that causes doctors to prescribe off label, 70 (56.9%)
answered that according to them the cause could be “Inadequate knowledge about approved indication, dose and age”
(Figure 2).

No alternative therapy 55 (44.7%)

Inadequate knowledge about
approved indication, dose and
age

70 (56.9%)

Undue influence from others 26 (21.1%)
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Figure 2. Common causes of OLDU

The sources of awareness about the term OLDU amongst the students were theory classes 50 (40.65%), clinical postings
40 (32.52%), reference books 28 (22.76%), professional encounters and internet 4 (3.25%) each.

A total of 81(65.85%) of them said that the most common age group in which OLDU is practiced is amongst adults,
others being elderly and children.

A total of 87 (70.73%) students were unsure whether OLDU and over the counter drugs (OTC) are the same thing or not.
A total of 36 (29.27) % of participants reported witnessing OLDU in a hospital setting. A total of 92 (74.80%)
participants were unaware of the legislation to curb off-label prescription in medicine. According to 78 (63.41%)
participants, OLDU can be a potential legal threat for the practicing doctors. A total of 109 (88.6%) mentioned that
OLDU can have some serious consequences.

Table 2: Opinions of the participants about OLDU

Variable Response Result
N (%)
Adequate knowledge amongst students and healthcare professionals about | Yes 72 (58.5%)
OLDU No 15 (12.20%)
Not sure 36 (29.27%)
Can off label drug use be a source of legal trouble for doctors? Yes 78 (63.41%)
No 40 (32.52%)
Maybe 5 (4.07%)
Are OTC & OLDU the same? Yes 11 (8.94%)
No 25 (20.33%)
Maybe 87 (70.73%)
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The consequences of OLDU mentioned by the participants included increased risk of adverse drug reactions, 16 (13%),
increased risk of drug interactions 12 (9.8%), increased risk of administration error 7 (5.7%) and inadequate efficacy 5
(4.1%). A total of 109 (88.6%) mentioned that all of these can be consequences of OLDU (Figure 3).

Inadequate efficacy

Increased risk of adverse events 16 (13%)

Increased risk of drug

0,
interactions 12(9.8%)

Increased risk of administration
error

All of the above 109 (88.6%)
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Figure 3. Consequences of OLDU

A total of 58 (47.2%) participants thought that patients would end up asking for an alternative therapy instead if informed
consent for OLDU is requested (Figure 4). A total of 43 (35%) participants were of the opinion that if informed consent is
requested, patients will refuse the treatment.

Refusal of treatment

Asking for alternative modes of

) o 58 (47.2%)
therapy, despite convincing

Continuing treatment while

0,
trusting the physician SR

Apprehensions, constantly

43 (35%
checking the course of treatment (35%)

Others
0 20 40 60
Figure 4. Impact of informed consent on OLDU
According to 52 (42.28%) participants the main cause of a rise in the number of OLDU is treatment of unapproved
conditions with similar symptoms as approved indication (Table 3). Other causes reported by the study participants are

listed in table 3.

Table 3. Causes of increasing use of OLDU amongst doctors

Parameter Result

N (%)
Free samples provided by physicians to the patients 34 (27.64%)
Drug samples being used for clinical trials 43 (34.96%)
Influence of CMEs 41 (33.33%)
Use of drugs indicated for different diseases, used for ones with similar symptoms 52 (42.28%)
Others 59 (47.96%)
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A total of 90 (73.17%) participants stated that all the measures like- keeping updated regarding a medicine’s approved
indication, taking informed consent after explaining the correct reason behind prescribing off label, reporting the adverse
drug reactions resulting from the drugs were equally important to minimize the misuse of OLDU.

DISCUSSION
This study was conducted in order to check the awareness of medical students and recently graduated practitioners about
OLDU. Demographically, the maximum number of participants belonging to MBBS were interns and females.

Maximum number of participants thought that they were aware about off label drug use. A little less than half of the
population who claimed that they were fully aware of the term OLDU, ended up incorrectly answering the definition of
the same. Most of the incorrect answers claimed that OLDU meant only “Prescription and use of the drug outside their
approved indication”. In another study conducted in the Kingdom of Saudi Arabia, wherein a total of 398 participants
participated from various cities, 43% of them heard about off-label drugs for the first time during their undergraduate
program, while 31% heard about off-label drugs during their clinical practice. [’ However, we found similar results in a
study based in Iran, wherein a questionnaire was sent to 257 hospital-based pediatricians, wherein it was found that over
90% of responders were familiar with the concept of, and knowingly prescribed, off label drugs. [*!

Most common causes of OLDU by doctors was thought to be inadequate knowledge about the approved
indication/dose/age for a drug and lack of alternative therapy. Maximum number of students learnt about OLDU from
their theory classes and clinical postings. According to many study participants, doctors practice OLDU mainly amongst
patients of the adult population. The study conducted in a pediatric hospital had 55% of responders stating that such
prescribing can have disadvantages in children, and 47% expressed concerns about the efficacy of off label medicines
and it should be discouraged. The study observed that 70% of responders expressed concerns about safety, only 17% of
the physicians had observed an adverse event, and 47% a treatment failure. ¥ According to the results of another study,
the prevalence of OLDU is higher in the pediatric population (mainly the neonatal, infants, low birth weight babies).
Maximum number of participants were unsure and hence unaware about the difference between OLDU and over the
counter (OTC) drugs, whereas some incorrectly thought them to be the same thing. Even though OLDU these days is
highly prevalent in today’s practice amongst doctors, only a few students have witnessed it being practiced and
understood that it was being practiced with their indications.

Some licensed medicines are prescribed for indications outside of their labeled indication in order to treat health
problems for which there are currently no or lesser number of approved medications. However, such use can sometimes
be associated with adverse events. OLDU without a patient's consent can lead a doctor into legal trouble, however not
many physicians and upcoming doctors are aware of the same. Most of the participants mentioned that OLDU can have
serious consequences and the reasons behind them.

The promotion of off-label uses by a drug manufacturer company is considered to be illegal. Safety and efficacy in off-
label indications of drugs is not formally evaluated, and hence are an area of controversy. According to the records
retrieved from a database that contained all the electronic prescriptions (151,305 prescriptions) from Canada in a 4-year
time period, 11.8% constituted an off-label indication. The adverse events noted correlated with off-label indications and
were 40% more frequent than those associated with on-label recommendation cases. Moreover, the study also stated that,
in 80.9% of the cases, these recommendations were not based on strong scientific evidence. ! Findings from their study
suggested that there is limited awareness of, unsupportive research data about off-label uses and side effects amongst
physicians. More research should be done to understand the ideal extent of details to provide as a part of informed
consent and reasons why physicians are unaware of unsupportive data.””) The participants in our study responded that
taking informed consent from the patients before OLDU would most likely result in problems like - patients asking for
alternative therapy, refusal of treatment, would also result in apprehensions in the minds of patient, constantly rechecking
the course of treatment and visiting multiple doctors for the same. However, research suggests that legal problems
associated with OLDU can be curbed with the help of informed consent. ! A shared comprehensive discussion regarding
the risks and potential benefits in case of OLDU in any scenario can lead to better decision making.!'”) In a study, about
69% physicians did not obtain informed consent or tell parents they were prescribing off-label. The study also
recommended making guidelines like the, “Recommendation for Use (RTU)” in France and the positive list in Belgium.
It also supported the thought of taking the permission of the hospitals' ethics and therapeutics committees before
prescribing off-label medicines.’® In European Countries, the main focus is towards increasing safety and decreasing risk,
especially in off-label use. Regulatory framework to safe practice and allow controlled off-label drug use can be
created.’! In another study conducted in Pakistan, they mention that off-label drug prescribing is common in current
medical practice. It emphasizes training of health care professionals on adverse effects and legislations of off-label use is
necessary.!!!! When asked for solutions to this emerging problem most of the participants stated that keeping yourself
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updated as a physician regarding a medicine’s approved indication, taking informed consent after explaining the correct
reason behind prescribing off label, reporting the ADRs resulting from the drugs being prescribed. All of these measures
are equally important. We also observed, divided opinions amongst practicing clinicians regarding informing the patients
about the off label use for their awareness. Some believed that it is essential to inform them about the approved and
unapproved indications; whereas others believed that informing the patients might add on to the confusion and can often
be mistaken as some type of a trial that is being done on them. In such a situation, having a guideline in place for guiding
the clinicians about do’s and don'ts would help.

Studies have reported common off-label prescription of psychotropic drugs.'*!3] In order to understand more about off-
label use in psychiatry, we consulted some practicing psychiatrists. Atypical antipsychotics are mainly used for psychotic
disorders like schizophrenia and bipolar disorder; often they are also prescribed for children and adolescents with
behavioral issues, borderline personality disorders, eating disorders, autism; amongst the few.['*] Insights after discussion
with practicing psychiatrists, revealed that patients on some second generation psychotics (eg. olanzapine) tends to gain
weight. Weight gain caused by antipsychotics raises the risk of comorbidities like obesity, diabetes mellitus and
cardiovascular disorder. '

In order to manage this the consultant psychiatrists sometimes prescribed metformin or topiramate off label. However, a
study reported that topiramate may not be very effective in preventing weight gain.!'>] They also used bupropion, an
atypical antidepressant to decrease the appetite of the patient in cases of binge eating disorders.!®!

They also mentioned that antipsychotics like olanzapine and aripiprazole are also used for patients presenting with
hyperactivity, aggression and increasing appetite. A systematic review suggested that atypical antipsychotics cause
hunger and appetite in patients by causing a tendency of fat and carbohydrate cravings. Therefore, causing a small
increase in appetite in those with eating disorders. ['”! Antidepressants can also be used in patients with sleeping disorders,
like insomnia. Insomnia is a disorder of unsatisfactory sleep leading to delayed sleep onset, poor maintenance of sleep,
early waking, impairment of daytime functioning. This impairs quality of life and is also associated with an increased
risk of physical and mental health problems. Even though hypnotic medications like benzodiazepines are licensed for
sleep promotion in such cases, they cannot be used much due to dependence and tolerance caused by them. Hence in
clinical practice, antidepressant use for insomnia is widespread, as an off-label prescription; in order to avoid long term
side effects of hypnotic medications.'®! Off-label prescription of pramipexole and ketamine in cases of resistant
depression, has also been used by the consultant psychiatrists in recent practice. [!*2%

OLDU can be called a double-edged sword. OLDU can help patients who are non-responsive to most of the first- or
second-line approved therapies, in order to decrease their sufferance. However, sometimes, it can be problematic,
especially when practiced without patient’s informed consent

Our study highlights the need for increasing awareness about OLDU in medical students and professionals.
Questionnaire based study design, small number of respondents are some of the limitations of our study. More studies to
perform gap analysis involving physicians and pharmacists can be performed.

CONCLUSION

In our study, most of the participants claimed to be aware of the definition of OLDU, but not all of them could answer the
definition correctly. The main reason for rise in OLDU is the use of drugs for an indication that is symptomatically
similar to the labeled indication. There are mixed opinions of participants regarding taking informed consent for OLDU.

REFERENCES

1. Pandolfini C, Bonati M. A literature review on off-label drug use in children. Eur J Pediatr 2005;164:552-8.

2. Agarwal V. Off-label medication use: A double-edged sword. Indian J Crit Care Med. 2021;25:845-6.

3. Wittich CM, Burkle CM, Lanier WL. Ten common questions (and their answers) about off-label drug use. Mayo
Clin Proc. 2012;87:982-90.

4. Oberoi SS. Regulating off-label drug use in India: The arena for concern. Perspect Clin Res. 2015; 6:129-33.

5. Rusz CM, Osz BE, Jitca G, Miklos A, Batranu MG, Imre S. Off-Label medication: from a simple concept to
complex practical aspects. Int J Environ Res Public Health 2021;18:10447.

6. Kulkarni VS, Alagarsamy V, Solomon VR, Jose PA, Murugesan S. Drug repurposing: An effective tool in
modern drug discovery. Russ J Bioorg Chem. 2023; 49:157-166.

7. Alyami D, Alyami AA, Alhossan A, Salah M. Awareness and views of pharmacists and physicians toward
prescribing of drugs for off-Label use in the pediatric population in Saudi Arabia. Cureus. 2022;14;3: 23082

8. Salari P, Larijani B, Zahedi F, Noroozi M. Off-label prescription: developing a guideline and validating an
instrument to measure physicians' and clinical pharmacists' knowledge and attitudes toward off-label medication
use. J Diabetes Metab Disord. 2023; 22:1599-1608

9. Chansky MC, Price SM, Aikin KJ, O'Donoghue AC. Influence of data disclosures on physician decisions about
off-label uses: findings from a qualitative study. BMC Prim Care. 2022; 23:87

The Journal Biomedical and Biopharmaceutical Research(e-issn:21822379|p-issn:21822360) is licensed under a
Creative Commons Attribution 4.0 International License. 495



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Parish SJ, Simon JA, Davis SR, Giraldi A, Goldstein I, Goldstein SW, Kim NN, Kingsberg SA, Morgentaler A,
Nappi RE, Park K, Stuenkel CA, Traish AM, Vignozzi L. International Society for the Study of Women's Sexual
Health Clinical Practice Guideline for the Use of Systemic Testosterone for Hypoactive Sexual Desire Disorder
in Women. J Sex Med 2021;18:849-867 doi: 10.1016/j.jsxm.2020.10.009

Shakeel S, Nesar S, Rehman H, Jamil K, Mallick IA, Mustafa MS, Anwar M, Jamshed S. Patterns and
predictors of off-Label drug prescribing in psychiatric practice: A qualitative study. Pharmacy (Basel) 2021;
20;9(4):203.

Hefner G, Wolff J, Toto S, Reifiner P, Klimke A. Off-label use of antidepressants, antipsychotics, and mood-
stabilizers in psychiatry. J Neural Transm (Vienna). 2022;129:1353-1365. doi: 10.1007/s00702-022-02542-0
Weih M, Thiirauf N, Bleich S, Kornhuber J. Off-Label-Use in der Psychiatrie [Off-label use in psychiatry].
Fortschr Neurol Psychiatr. 2008;76:7-13.

Bretler T, Weisberg H, Koren O, Neuman H. The effects of antipsychotic medications on microbiome and
weight gain in children and adolescents. BMC Med. 2019;19:112. doi: 10.1186/s12916-019-1346-1.

Agarwal SM, Stogios N, Ahsan ZA, Lockwood JT, Duncan MJ, Takeuchi H, Cohn T, Taylor VH, Remington G,
Faulkner GEJ, Hahn M. Pharmacological interventions for prevention of weight gain in people with
schizophrenia. Cochrane Database Syst Rev. 2022;10:CD013337..

Grilo CM, Lydecker JA, Gueorguieva R. Naltrexone plus bupropion combination medication maintenance
treatment for binge-eating disorder following successful acute treatments: randomized double-blind placebo-
controlled trial. Psychol Med. 2023;53:7775-7784.

Mutwalli H, Keeler JL, Bektas S, Dhopatkar N, Treasure J, Himmerich H. Eating cognitions, emotions and
behaviour under treatment with second generation antipsychotics: A systematic review and meta-analysis. J
Psychiatr Res. 2023;160:137-162.

Everitt H, Baldwin DS, Stuart B, Lipinska G, Mayers A, Malizia AL, Manson CC, Wilson S. Antidepressants for
insomnia in adults. Cochrane Database Syst Rev. 2018;14;5:CD010753.

Tundo A, Betro' S, de Filippis R, Marchetti F, Nacca D, Necci R, lommi M. Pramipexole Augmentation for
Treatment-Resistant Unipolar and Bipolar Depression in the Real World: A Systematic Review and Meta-
Analysis. Life (Basel). 2023;13:1043.

Cardona-Acosta AM, Bolafios-Guzman CA. Role of the mesolimbic dopamine pathway in the antidepressant
effects of ketamine. Neuropharmacology. 2023;225:109374.

The Journal Biomedical and Biopharmaceutical Research(e-issn:21822379|p-issn:21822360) is licensed under a
Creative Commons Attribution 4.0 International License. 496



