
© 2021 JETIR December 2021, Volume 8, Issue 12                                                   www.jetir.org (ISSN-2349-5162) 

JETIR2112408 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e47 
 

PEDIATRIC PHARMACOLOGY 
 

Payal Patil1*, Supriya Kirdat2, Santosh Waghmare3, Ashwini Andhale4, Dr. H.V Kamble5 

 

Department of pharmacology, Loknete Shri Dadasaheb Pharate Patil College of Pharmacy, Mandavgan     Pharata, 

Shirur, Pune, Maharashtra, India, 412211. 

 

Corresponding Author: 

 

Payal Patil 

Loknete Shri Dadasaheb Pharate Patil College of Pharmacy, Mandavgan Pharata, Shirur, Pune, Maharashtra, India, 

412211. 

 

E-mail: payalpatil975@gmail.com 

  

  

Abstract: 

Pediatric clinical pharmacology is a relatively young field in pediatrics that studies drugs in children. In the last ten 

years, pediatric pharmacology research has changed dramatically. Both officially and privately supported activities are 

expanding. A variety of pharmacokinetics studies and multi-site controlled effectiveness trials have been done, allowing 

for more informed and evidence-based treatment of children and adolescents. Ethical considerations in clinical trials, 

as well as pharmacokinetics and drug metabolism investigations in children, are critical. Pediatric patients require 

formulations that are suitable for young children in particular. To guarantee that medicines are used rationally in 

children, scientific evidence from clinical trials, pharmacokinetic studies, and drug toxicity studies must all be 

incorporated. 
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Introduction: 

A secure and powerful medicine for youngsters calls for an essential expertise and integration of the position of ontogeny 

within side the disposition and movements of medicines. as maximum essential prerequisite, one has to take into account 

the fundamental precept that children’s aren't small adults! Over the final years there had been several improvements in 

drug development for pediatric patients. In 2014 and 2015 the Food and Drug Administration (FDA) authorized greater 

than 70 product label adjustments associated with pediatric populations, ensuing in more than 530 standards for the 

reason that enactment of the Best Pharmaceuticals for Children Act (BPCA) in 2002 and the Pediatric Research Equity 

Act (PREA) in 2003. There had been over 10 approvals of recent tablets specially for the remedy of pediatric warning 

signs within side the final 2 years, inclusive of numerous for uncommon or ultra-uncommon diseases, which displays 

the primary advancements which have come about for drug development for these populations. The well-known 
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American pharmacist and pediatrician, Harry Shirkey (1916-1995), wrote in his textbook on pediatric Therapy with 

other words: “The long list of dosage rules based on age, body weight or surface and their respective authors in testimony 

that no rule is entirely satisfactory in producing an exact fraction of the known adult dose that is applicable to a particular 

child”. This essential information of figuring out the pediatric dosage of a remedy is even today - one hundred years 

later - frequently ignored. Therefore, as a first step towards a successful pediatric therapeutic approach, it is necessary 

to evaluate the typical characteristics of the pediatric subgroup and the differences in health problems, nonlinear and 

dynamic maturation processes. Ontogenesis of basic physiological processes provides guidance for understanding the 

mechanisms underlying the differences between the various stages of development in pediatric and adult populations. 

 

Classification of the pediatric population: 

The pediatric population is a continuous process of growth and development from the smallest premature infant to 

childhood, adolescence and to young adulthood. 

Classification of the pediatric population is as follows: 

 Preterm infants (<37 weeks gestation) 

 Term newborn infants (0-28 days) 

 Infants and toddlers (> 28days to 23 months) 

 Children (2-11 years) 

 Adolescents (12 to 16-18 years, depending on the region) 

 

 

               

 

Clinical Trials: 

It is good practice to scientifically evaluate drugs that may benefit children in clinical trials. Previously, many medicines 

had not been studied in children, and children were deprived of the basis of evidence for rational use of medicines. A 

new European law, passed in 2007, recognizes the need to study all new drugs if necessary, but discourages studies of 

different drug methods in children. Clinical trials in pediatric patients should always be less invasive than clinical trials 

in healthy adult volunteers. Blood sampling and other invasive procedures should be minimized or avoided entirely 

unless clinically relevant. 
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The safety of clinical trials in children is very important. Unfortunately, there have been clinical trials in children where 

children experienced severe toxicity because researchers did not fully address the safety issue in the first place. 

Previously, many clinical trials in children did not have an independent safety monitoring committee/data monitoring 

committee. Fortunately, it is now essential for clinical trials of the drug in pediatric patients. 

 

Important developments within various therapeutic areas: 

 

ANESTHESIA 

Pain management: 

In August 2015, the FDA approved controlled release oxycodone hydrochloride (OxyContin) for patients 11 years of 

age and older who are in pain, are opioid tolerant, and receive a minimum daily dose of 20 mg oxycodone. This approval 

is based on an open clinical study of 155 pediatric patients with opioid tolerance and moderate to severe chronic pain. 

The median duration of treatment (range) was 20.7 days (1-43) and the daily dose was 33.30 mg/day (20-140). Over 

50% of patients experienced side effects, the most common being vomiting, nausea, headache, fever and constipation. 

Pain was assessed using the modified FACES Pain Rating Scale, assessed by patients at screening, after the first dose, 

twice daily (morning and evening) for each dose. The mean score (standard deviation) at baseline was 4.44 (3.250), 3.13 

(2.569) in the morning of the 4th week, and 3.42 (2.974) in the evening. Therefore, this study concluded that controlled 

release oxycodone is safe and effective for pain relief in this opioid-resistant pediatric population. 

 

INFECTIOUS DISEASE 

Hepatitis B: 

Entecavir (baracrud) is a reverse transcriptase inhibitor approved in 2004 for the treatment of chronic hepatitis B in 

adults. In 2014, FDA expanded the age range of indications to include pediatric patients 2 years of age and older. It is 

based on two clinical trials in pediatric patients aged 2-18 years who are positive for hepatitis B envelope antigen 

(HBeAg) with chronic hepatitis B infection and compensated liver disease. 

Pneumonia: 

Community-acquired pneumonia is the leading cause of hospitalization in children in the United States. Although most 

commonly caused by streptococcal pneumonia, due to the nature of the pathogenic uncertainty and susceptibility in the 

clinical setting, patients are often prescribed broad-spectrum antibiotics as empirical treatment. The Academy of 

Pediatric Infectious Diseases and the American Society of Infectious Diseases published guidelines for the management 

of simple community-acquired pneumonia in pediatric patients in 2011 and recommended the empirical use of narrow-

acting drugs such as ampicillin and penicillin. A multicenter retrospective cohort study was conducted to compare the 

efficacy of narrow-band and broad-spectrum therapy. The study included children aged 2 months to 18 years (n = 492) 

who were discharged with a diagnosis of community-acquired pneumonia and received narrowband or broadband 

treatment during the first 2 days of hospitalization. The narrow range was defined as amoxicillin, ampicillin, penicillin, 

and amoxicillin/clavulanic acid, and the broad range was defined as the second or third generation cephalosporin or 

fluoroquinolone. The study showed that patients who received narrowband therapy had a 10-hour shorter hospital stay 

(P = 0.4), with no other significant differences in outcomes. Therefore, the researchers concluded that both narrow and 

broad ranges were associated with similar outcomes. Similarly, in a prospective randomized study of 58 children aged 

3 months to 15 years, penicillin G was found to be as safe and effective as cefuroxime in the treatment of community-

acquired pneumonia. 
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HIV: 

Significant progress has been made in reducing the incidence of HIV in the pediatric population over the past decade. 

In 2014, the United Nations Joint Program on HIV/AIDS reported that between 2001 and 2013 new infections in children 

under 15 years of age decreased by 60%, from 500,000 to approximately 200,000. Childhood HIV/AIDS is currently 

estimated to affect 3.2 million children worldwide, accounting for approximately 9% of the world's population living 

with HIV/AIDS. Over the past two years, the FDA has made several changes to the labeling of pediatric HIV drugs. 

Atazanavir (Reyataz), previously provided as a capsule to patients 6 years of age and older, is now available in a new 

oral powder formulation for patients 3 months old and older and weighing 5 kg or more. Both abacavir (Ziagen) and 

lamivudine (Epivir) underwent label modifications to provide new information for once-daily dosing in pediatric patients 

3 months and older. When changing the label of the lopinaviritonavir (Kaletra) combination drug, it is recommended to 

prescribe twice a day to pediatric patients instead of once a day. Ramibudineraltegravir (dutrevis) combination tablet is 

approved for the treatment of HIV infection in adults and children over 6 years old and weighing 30 kg or more. The 

indications for rilpivirine (Edurant) and the combination drug abacavir sulfatetramivudine (Epsicom) have been 

expanded from adults to children. Both CD4% (CD4%) and age are important factors when initiating antiretroviral 

therapy (ART). Pediatric AIDS Clinical Trials 390 / Investigators from the Pediatric AIDS Treatment European Network 

9 (PENPACT1) quantified the effect of initiating ART at various ages and CD4% on CD4% recovery at 4 years of age 

in pediatric patients aged 0-17 years. Overall, of the 162 vertically infected immunocompromised children, 72% returned 

to normal CD4% levels within 4 years of initiating ART. Patients with mild or severe immunosuppression as defined by 

World Health Organization (WHO) criteria were more likely to recover to normal CD4% levels compared to patients 

considered severe immunosuppressant at baseline. Additionally, for every five-year increase in baseline age, the 

proportion of children reaching recovery decreased by 19%. The study concluded that the combination of baseline 

CD4% and age-related effects resulted in >90% recovery after 4 years when 

ART was initiated with mild immunosuppression at any age or advanced immunosuppression <3 years of age. 

 

NEUROLOGY 

Migraines: 

Triptans are agonists of the vascular 5HT1 serotonin receptor, which cause vasoconstriction, and are a therapeutic and 

prophylactic option for migraine in adults and children. As of 2014, there were only two triptans approved by the FDA 

for use in children: almotriptan for adolescents (ages 12-17) and lisatriptan for children 6 years of age and older. In the 

past two years, two additional triptans have been approved for the acute treatment of migraine in adolescents aged 12 to 

17 years. The first is zolmitriptan (Zomig), approved in 2014, based on a randomized, double-blind, placebo-controlled 

study of 310 people diagnosed with migraine for at least 1 year with a common untreated migraine attack lasting ≥ 3 

hours. do. Two hours after initiation of treatment, 30% of patients treated with 5 mg of zolmitriptan did not report 

headache relief, compared to 17% in the placebo group. Sumatriptan and naproxen (Treximet) were also approved in 

2014. In terms of efficacy, three different doses of sumatriptan/naproxen were found to be superior to placebo in reducing 

headache severity from moderate to severe or analgesic 2 hours after administration. (10/60 mg, 30/180 mg and 85/500 

mg versus placebo, 29%, 27%, 24% versus 10%, P < 0.01).  

Topiramate (Topamax) is an antiepileptic drug that is also used to treat and prevent migraines. In pediatrics, it is 

approved as monotherapy and adjuvant therapy for the treatment of partial or primary generalized tonic-clonic seizures. 

In 2014, topiramate was also approved for the prevention of migraine headaches in adolescents aged 12 to 17 years. 

 

ONCOLOGY 

The label of anticancer drugs has changed twice in the past two years. For erlotinib (Tarceva) used to treat refractory or 

relapsed ependymoma, the label change included a statement that safety and efficacy in pediatric patients have not been 

established. It is based on a phase 2 study in 25 pediatric patients, which was prematurely terminated due to lack of 

efficacy. For bortezomib (Velcade), a drug used to treat relapsing acute lymphoblastic leukemia (ALL) and 
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lymphoblastic lymphoma, the label states that it has not been established to be effective in pediatric patients with 

recurrent pre - B ALL. 

Dinutuximab (Unituxin) became the third new drug approved for the treatment of pediatric cancer in the last 25 years. 

Dinutuximab is a monoclonal antibody that targets GD2, a glycolipid that promotes neuroblastoma cell growth. It is 

approved for the treatment of high-risk neuroblastoma in combination with isotretinoin (RA), IL2, and granulocyte 

macrophage colony stimulating factor (GMCSF) in patients who have had a modest response to first-line therapy but 

require additional treatment. This claim is based on a phase 3 study in 226 patients who had already undergone 

combination chemotherapy, surgery, radiation therapy, and stem cell transplantation. 

 

 

Drug toxicity: 

Children are prone to many side effects of medications that are found in adults. They may also experience additional 

side effects due to its direct toxic effect on the developmental organs. Growth Inhibition due to corticosteroid use is drug 

toxicity specific to pediatric patients. Adverse Drug Reactions are more common in pediatric patients with 

Hepatotoxicity due to sodium valproate and propofol Infusion syndrome following its use as a sedative. Other Adverse 

drug reactions only occur in certain age groups. For example, calcium precipitation following concomitant 

administration of ceftriaxone and intravenous calcium-containing solutions in neonates and young children. It is 

important to understand the mechanism for side effects of drug in children. For someone to understand the 

pathophysiology, prevention is often helpful to avoid future drug side effects. 

Pharmacovigilance is the scientific study of the safety of drugs. However, pharmacovigilance in children is important 

for several reasons. First, children experience a wide range of drug side effects, just like adults, but may also 

experience other reactions. In addition, most adverse drug reactions are not detected due to poor drug quality. 

Confessed or unregistered. Educating health care providers on the importance of pharmacovigilance has been shown to 

be effective in increasing the number of reported adverse drug reactions. Over 9% of hospitalized children have 

adverse reactions to therapy and up to 4% of all hospital admissions are the consequence of ADRs1-9. There are some 

groups of pediatric patients, such as babies in the Neonatal Intensive Care Unit, in whom drug toxicity appears to be 

quite common (11–30%)7-9. 

Formulations: 

The development of pediatric formulations is an example of how children have historically been neglected. Pediatric 

formulations are more expensive to develop, and significant advances have been made in recent years, especially with 

different types of formulations that may be suitable for young children. Lack of proper formulation can be a contributing 

factor to dosing errors. The Tenfold error is much more common in pediatric patients than in adults. This is especially 

problematic for newborns, where a single vial, such as morphine, contains more than ten times the amount of a drug that 

an individual newborn needs. 

 

Conclusion: 

It is now widely accepted that drugs used in children must be scientifically evaluated for both efficacy and toxicity. 

Physicians who want to focus on pediatric drug research now have the opportunity to study Pediatric Clinical 

Pharmacology. Clinical trials of drugs in pediatric patients have advanced significantly. A challenge for the future Ensure 

that scientific evidence from clinical trials is used to support rational drug prescribing. Significant progress has been 

made in drug development for pediatric patients over the past two years. Main research areas include infectious diseases, 

particularly antiviral, anti-allergic and anti-asthmatic drugs. Other areas in progress include anti-inflammatory drugs 

used to treat gastrointestinal disorders and anti-epileptic drugs for seizures in children. In addition, drug development to 

treat rare diseases affecting the pediatric population, particularly hereditary metabolic disorders, has surged in recent 

years. 

 

http://www.jetir.org/


© 2021 JETIR December 2021, Volume 8, Issue 12                                                   www.jetir.org (ISSN-2349-5162) 

JETIR2112408 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e52 
 

Reference: 

1. Bonn D. Adverse drug reactions remain a major cause of death. Lancet 1998; 351: 1183 

2. Lazarou J, Pomeranz BH, Corey PN. Incidence of adverse drug reactions in hospitalized patients: a meta-

analysis of prospective studies. JAMA 1998; 279: 1200–5 

3. White TJ, Arkelian A, Rho JP. Counting the costs of drug-related adverse events. Pharmacoeconomics 1999; 

15: 445–58 

4. Martinez-Mir I, Garcia-Lopez M, Palop V et al. A prospective study of adverse drug reactions as a cause of 

admission to a paediatric hospital. Br J Clin Pharmacol 1996; 42: 319–42 

5. Bonati M, Marchetti F, Zullini MT, Pistotti V, Tognoni G. Adverse drug reactions in neonatal intensive care 

units. Adverse Drug React. Acute Poisoning Rev 1990; 9:103–118 

6. Banner W. Clinical toxicology in the neonatal intensive care unit. Med Toxicol 1986; 1: 225–35 

7. Bonati M, Choonara I, Hoppu K, et al. Closing the gap in drug therapy. Lancet 1999; 353:1625. 

8. Hawcutt DB, Rose AC, Fuerst-Rektenwald S, et al. Points to consider when planning collection of blood and 

tissue samples in clinical trials of investigational medicinal products. Guide to Paediatric Drug Development 

and Clinical Research. In: Rose K, van den Anker JN, eds. Guide to paediatric drug development and clinical 

research. Basel: Karger, 2010, 97–110.  

9. Roberts R, Rodriguez W, Murphy D, et al. Pediatric drug labelling. Improving the safety and efficacy of 

pediatric therapies. JAMA 2003; 290:905–11. 

10. Sammons HM, Gray C, Hudson H, et al. Safety in paediatric clinical trials—a 7-year review. Acta Paediatrica 

2008; 97:474–7.   

11. Nor Aripin KNB, Choonara I, Sammons HM. Systematic review of safety in paediatric drug trials published in 

2007. Eur J Clin Pharmacol 2012; 68:189–94. 

12. Purdue Pharma LP. Oxycontin extended release tablets: package insert. Available 

at: http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/022272s027lbl.pdf. Accessed November 6, 

2015. 

13.  Lee GE, Lorch SA, Sheffler-Collins S, et al. National hospitalization trends for pediatric pneumonia and 

associated complications. Pediatrics. 2010;126(2):204–13. [PMC free article] [PubMed] [Google Scholar] 

14. Ambroggio L, Tabb LP, O’Meara T, et al. Influence of antibiotic susceptibility patterns on empiric antibiotic 

prescribing for children hospitalized with community-acquired pneumonia. Pediatr Infect Dis 

J. 2012;31(4):331–6. [PMC free article] [PubMed] [Google Scholar] 

15. Bradley JS, Byington CL, Shah SS, et al. The management of community-acquired pneumonia in infants and 

children older than 3 months of age: clinical practice guidelines by the Pediatric Infectious Diseases Society and 

the Infectious Diseases Society of America. Clin Infect Dis. 2011;53(7): e25–76. [PMC free 

article] [PubMed] [Google Scholar] 

16. Queen MA, Myers AL, Hall M, et al. Comparative effectiveness of empiric antibiotics for community-acquired 

pneumonia. Pediatrics. 2014;133(1): e23–9. [PMC free article] [PubMed] [Google Scholar] 

17. Amarilyo G, Glatstein M, Alper A, et al. IV Penicillin G is as effective as IV cefuroxime in treating community-

acquired pneumonia in children. Am J Ther. 2014;21(2):81–4. [PubMed] [Google Scholar] 

18. Bristol-Meyers Squibb. Baraclude: package insert. Available 

at: http://www.accessdata.fda.gov/drugsatfda_docs/label/2014/021797s018,021798s019lbl.pdf. Accessed 

November, 7, 2015. 

19. Joint United Nations Programme on HIV and AIDS (UNAIDS) Gap Report. 2014 Available 

at: http://www.unaids.org/sites/default/files/media_asset/UNAIDS_Gap_report_en.pdf. Accessed October 23, 

2015. 

20. Merck Sharp & Dohme Corp. Dutrebis: package insert. Available 

at: http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/206510lbl.pdf. Accessed October 18, 2015. 

21. Study HIVPPMC. Predictive value of absolute CD4 cell count for disease progression in untreated HIV-1-

infected children. AIDS. 2006;20(9):1289–94. [PubMed] [Google Scholar] 

22. Puthanakit T, Saphonn V, Ananworanich J, et al. Early versus deferred antiretroviral therapy for children older 

than 1 year infected with HIV (PREDICT): a multicenter, randomised, open-label trial. Lancet Infect 

Dis. 2012;12(12):933–41. [PMC free article] [PubMed] [Google Scholar] 

23. Yin DE, Warshaw MG, Miller WC, et al. Using CD4 percentage and age to optimize pediatric antiretroviral 

therapy initiation. Pediatrics. 2014;134(4): e1104–16. [PMC free article] [PubMed] [Google Scholar]. 

http://www.jetir.org/
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/022272s027lbl.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2914815/
https://www.ncbi.nlm.nih.gov/pubmed/20643717
https://scholar.google.com/scholar_lookup?journal=Pediatrics&title=National+hospitalization+trends+for+pediatric+pneumonia+and+associated+complications&author=GE+Lee&author=SA+Lorch&author=S+Sheffler-Collins&volume=126&issue=2&publication_year=2010&pages=204-13&pmid=20643717&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6419759/
https://www.ncbi.nlm.nih.gov/pubmed/22228236
https://scholar.google.com/scholar_lookup?journal=Pediatr+Infect+Dis+J&title=Influence+of+antibiotic+susceptibility+patterns+on+empiric+antibiotic+prescribing+for+children+hospitalized+with+community-acquired+pneumonia&author=L+Ambroggio&author=LP+Tabb&author=T+O%E2%80%99Meara&volume=31&issue=4&publication_year=2012&pages=331-6&pmid=22228236&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7107838/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7107838/
https://www.ncbi.nlm.nih.gov/pubmed/21880587
https://scholar.google.com/scholar_lookup?journal=Clin+Infect+Dis&title=The+management+of+community-acquired+pneumonia+in+infants+and+children+older+than+3+months+of+age:+clinical+practice+guidelines+by+the+Pediatric+Infectious+Diseases+Society+and+the+Infectious+Diseases+Society+of+America&author=JS+Bradley&author=CL+Byington&author=SS+Shah&volume=53&issue=7&publication_year=2011&pages=e25-76&pmid=21880587&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4535024/
https://www.ncbi.nlm.nih.gov/pubmed/24324001
https://scholar.google.com/scholar_lookup?journal=Pediatrics&title=Comparative+effectiveness+of+empiric+antibiotics+for+community-acquired+pneumonia&author=MA+Queen&author=AL+Myers&author=M+Hall&volume=133&issue=1&publication_year=2014&pages=e23-9&pmid=24324001&
https://www.ncbi.nlm.nih.gov/pubmed/22407197
https://scholar.google.com/scholar_lookup?journal=Am+J+Ther&title=IV+Penicillin+G+is+as+effective+as+IV+cefuroxime+in+treating+community-acquired+pneumonia+in+children&author=G+Amarilyo&author=M+Glatstein&author=A+Alper&volume=21&issue=2&publication_year=2014&pages=81-4&pmid=22407197&
http://www.accessdata.fda.gov/drugsatfda_docs/label/2014/021797s018,021798s019lbl.pdf
http://www.unaids.org/sites/default/files/media_asset/UNAIDS_Gap_report_en.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/206510lbl.pdf
https://www.ncbi.nlm.nih.gov/pubmed/16816558
https://scholar.google.com/scholar_lookup?journal=AIDS&title=Predictive+value+of+absolute+CD4+cell+count+for+disease+progression+in+untreated+HIV-1-infected+children&volume=20&issue=9&publication_year=2006&pages=1289-94&pmid=16816558&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3541427/
https://www.ncbi.nlm.nih.gov/pubmed/23059199
https://scholar.google.com/scholar_lookup?journal=Lancet+Infect+Dis&title=Early+versus+deferred+antiretroviral+therapy+for+children+older+than+1+year+infected+with+HIV+(PREDICT):+a+multicentre,+randomised,+open-label+trial&author=T+Puthanakit&author=V+Saphonn&author=J+Ananworanich&volume=12&issue=12&publication_year=2012&pages=933-41&pmid=23059199&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4179097/
https://www.ncbi.nlm.nih.gov/pubmed/25266426
https://scholar.google.com/scholar_lookup?journal=Pediatrics&title=Using+CD4+percentage+and+age+to+optimize+pediatric+antiretroviral+therapy+initiation&author=DE+Yin&author=MG+Warshaw&author=WC+Miller&volume=134&issue=4&publication_year=2014&pages=e1104-16&pmid=25266426&


© 2021 JETIR December 2021, Volume 8, Issue 12                                                   www.jetir.org (ISSN-2349-5162) 

JETIR2112408 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e53 
 

24. AstraZeneca. Zomig nasal spray: package insert. Available 

at: http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/021450s008lbl.pdf. Accessed November 10, 

2015. 

25. Pernix Therapeutics. Treximet: package insert. Available 

at: http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/021926s011s012lbl.pdf. Accessed November 

10, 2015. 

26. Janssen. Topamax: package insert. Available 

at: http://www.accessdata.fda.gov/drugsatfda_docs/label/2014/020505s052,020844s043lbl.pdf. Accessed 

November 10, 2015. 

27. U.S. Food and Drug Administration. Pediatric labeling information database. Available 

at: http://www.accessdata.fda.gov/scripts/sda/sdNavigation.cfm?sd=labelingdatabase. Accessed November 20, 

2015. 

28. Astellas Pharma Inc (OSI Pharmaceuticals) Single-agent Erlotinib in Patients Previously Treated Oral 

Etoposide in Protocol OSI-774-205- Study Terminated. Available at: 

https://clinicaltrials.gov/ct2/show/NCT01247922?term=erlotinib&rank=1. Accessed November 20, 2015. 

29. Dhillon S. Dinutuximab: first global approval. Drugs. 2015;75(8):923–7. [PubMed] [Google Scholar]. 

30. Yu AL, Gilman AL, Ozkaynak MF, et al. Anti-GD2 antibody with GM-CSF, interleukin-2, and isotretinoin for 

neuroblastoma. N Engl J Med. 2010;363(14):1324–34. [PMC free article] [PubMed] [Google Scholar]. 

31. Choonara I. Aspects of clinical pharmacology in children-pharmacovigilance and safety. Eur J Pediatr 2013; 

172:577–80. 

32. Clarkson A, Choonara I. Surveillance for fatal suspected adverse drug reactions in the UK. Arch Dis Child 2002; 

87:462–7. 

33. Bárzaga Arencibia Z, López Leyva A, Mejías Peña Y, et al. Pharmacovigilance in children in Camagüey 

Province, Cuba. Eur J Clin Pharmacol 2012; 68:1079–84. 

 

http://www.jetir.org/
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/021450s008lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/021926s011s012lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2014/020505s052,020844s043lbl.pdf
http://www.accessdata.fda.gov/scripts/sda/sdNavigation.cfm?sd=labelingdatabase
https://clinicaltrials.gov/ct2/show/NCT01247922
https://www.ncbi.nlm.nih.gov/pubmed/25940913
https://scholar.google.com/scholar_lookup?journal=Drugs&title=Dinutuximab:+first+global+approval&author=S+Dhillon&volume=75&issue=8&publication_year=2015&pages=923-7&pmid=25940913&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3086629/
https://www.ncbi.nlm.nih.gov/pubmed/20879881
https://scholar.google.com/scholar_lookup?journal=N+Engl+J+Med&title=Anti-GD2+antibody+with+GM-CSF,+interleukin-2,+and+isotretinoin+for+neuroblastoma&author=AL+Yu&author=AL+Gilman&author=MF+Ozkaynak&volume=363&issue=14&publication_year=2010&pages=1324-34&pmid=20879881&

