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ABSTRACT
Pediatric patients have always been special patients, in fact the most challenging ones for the 
attending physicians. These tiny tots apart from being fun to deal with can be quite enigmatic 
and sometimes a nightmare for the healthcare provider. There exists definitive anatomical, 
physiological, developmental and pharmacological differences between the adult and pediatric 
patients and a failure to comprehend this can result in devastating albeit avoidable morbidity 
and mortality. Also occurrence of pharmacodynamic and pharmacokinetic differences between 
the adult and pediatric patients makes the safe drug therapy of these patients quite intriguing. 
However during the process of dealing with the pediatric patients one gains new insights which 
influence their overall management. The purpose of the present review is therefore to highlight 
pediatric pharmacology and the need of blending our practical experiences as regards to the 
pediatric drug therapy with the current available knowledge and literature so as to improvise the 
pediatric care delivery significantly by the attending physicians and the anesthesiologists.
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INTRODUCTION

Pediatric patients range from birth up to 18 years of age 
(Table 1) and it would not be appropriate to call them 
young adults. Differences related to pharmacokinetic and 
pharmacodynamic profiles amongst different pediatric 
age groups coupled with therapeutic challenges in the 
management of critically ill patients, makes pediatric 
pharmacotherapy quite challenging. Therefore it is of 
utmost importance to have a thorough knowledge of 
pharmacokinetic and pharmacodynamic principles in 
these patients to prevent mishaps in drug dosing. Moreover 
associated pathological and physiological factors can 
greatly alter drug handling.

Table 1:  Classification of pediatric patients based on age
Terminology Age group
Preterm newborn Born before term gestation
Term newborn (0-27 days)
Infants (28 days-1 year)
Toddlers (1-3 years)
Children (4-10 years)
Adolescents (1o-19 years)

PAEDIATRIC PHARMACOKINETICS

Pharmacokinetics is defined as the study of time course of 
drug absorption, distribution, metabolism and excretion. 
(Table 2) Clinical pharmacokinetics on the other hand is 
the application of pharmacokinetic principles to safe and 
effective therapeutic management of drugs in individual 
patients1. There exists a definite deviation in paediatric and 
adult pharmacokinetic variables, a thorough understanding 
of which is essential.

Absorption

Drug absorption is largely determined by the route of 
administration namely oral, rectal, mucosal, via the skin, 
intravenous and intramuscular. 
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Oral route though the preferred route in children, is greatly 
influenced by the pH and volume of gastric secretions 
which attains adult values by two years of age as well as 
by the gastric emptying time the adult value of which is 
achieved by six to eight months of age2. These factors can 
significantly affect therapeutic plasma concentrations and 
requires dose adjustments.

Mucosal administration (buccal/nasal) is another time 
tested route of drug administration, the bioavailability 
via this route being higher than that in adults. Practical 
experience has shown that this route can sometimes 
become a reliable and lifesaving route in certain conditions 
like active seizures 3 where it can be used even in the 
prehospital setting. This route has also been explored for 
the therapeutic administration of desmopressin in children 
with enuresis 4.

Alternative route practiced in children is the rectal route 
eg. paracetamol and rectal suppositories, however this 
route is not reliable except rectal valproate where clinical 
experience has proved it to be beneficial in refractory 
seizures5 as also rectal diazepam for the home management 
of seizures6.

Skin though a widely used route in adults can be hazardous 
especially in neonates as their skin is very thin leading to 
enhanced drug absorption with resultant toxicity7. This 
has been seen with percutaneous administration of drugs 
like lidocaine and corticosteroids8. Also any factor causing 
increased vascularity of skin e.g., fever will increase its 
uptake. However percutaneous theophylline gel has been 
used for the treatment of apnoea in newborns9.

Intravenous route is the preferred route of drug delivery in 
critically ill children (because of decreased gut perfusion) 
and those recovering from the effects of anesthesia (due 
to decreased gut function). Intramuscular route is painful 
for the child and should ideally be avoided. Sometimes 
non-traditional routes of drug delivery need to be practiced 
for instance the intraosseous route for difficult intravenous 
access, endotracheal route for administering atropine, 
epinephrine, naloxone or lignocaine with proper dose 
adjustments.

Distribution

The drug distribution is directly related to the lipid solubility 
and inversely related to the protein binding. Premature 
and full term neonates have greater proportion of body 
weight in the form of water (90% and75% respectively) 
and they have been rightly called as “little bags of water”. 
Consequently the volume of distribution of water soluble 

drugs is higher in neonates. Deficiency in muscle and fat 
content in neonates results in prolonged clinical effect of 
the drugs like thiopentone which redistribute in muscle 
and fat. Also the concentration of both albumin and alpha1 
acid glycoprotein which bind to the acidic and basic drugs 
respectively is decreased in neonates thereby requiring 
great caution when administering drugs like phenytoin, 
theophylline and certain antibiotics which are otherwise 
highly protein bound10,11. Immaturity of blood brain barrier 
in neonates also increases the risk of toxicity of otherwise 
lipid insoluble drugs like morphine.

Metabolism

Liver is the principle site for the synthesis of drug 
metabolizing enzymes. This biological machinery is 
however deficient in neonates reaching adult values by 
one year of age and manifesting as slower rate of drug 
metabolism12.

Excretion

This is largely the domain of the kidneys attaining maturity 
by two years of age. So the drugs primarily excreted via 
kidneys in neonates will exert prolonged half life.

Table 2:  Salient features of pediatric pharmacokinetics
•	 Delayed gastric emptying time in neonates reaching adult 

values by 6-8 months.

•	 Decreased gastric acidity in neonates reaching adult 
values by 2 years of age.

•	 Oral route for drug administration is the preferred route in 
children and intravenous route is preferred in critically ill 
children.

•	 Volume of distribution of water soluble drugs is increased 
in neonates and infants because of increase in total body 
water resulting in higher doses in mg/kg to attain thera-
peutic levels.

•	 Concentration of drug binding proteins is decreased in 
neonates attaining adult values by 10-12 months of age.

•	 Hepatic enzymatic machinery is deficient in neonates 
reaching adult values by one year of age. 

•	  Drug elimination is primarily by kidneys which attain 
functional maturity by 2 years of age.

PAEDIATRIC PHARMACODYNAMICS

Pharmacodynamics deals with the reactions between 
drugs and living systems. The child’s response to drugs 
is affected by maturity of the targeted receptor, immature 
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transduction of drug-receptor interaction into intracellular 
messages as well as by the incapability of the immature 
tissue or the organ to respond to the message. These 
pharmacodynamic alterations influence not only the 
therapeutic action but also the adverse reactions. An 
example is the presence of immature gamma-aminobutyric 
acid GABA receptors which exhibit excitatory rather than 
inhibitory response with benzodiazepines like midazolam 
in preterm and newborn infants manifesting as paradoxical 
seizures13. Also there may be age related variation in the 
site or function of receptors eg. mu opioid receptor (present 
in pons and medulla of the newborns) as elucidated by the 
increased susceptibility to the respiratory depressant effect 
of opioids in the experimental rats14.

PHARMACOGENETICS

Pharmacogenetics which deals with the effect of genetic 
factors on reactions to drugs, has revolutionized personalized 
medicine15. Incorporation of pharmacogenomics in 
clinical trials has tremendously improvised management 
of pediatric acute lymphoblastic leukemia16. It has also 
optimized management of asthma in pediatric patients17.

Much of the studies so far have been directed on the 
pharmacokinetic variables. However how the drug exerts its 
overall effect is a complex interplay of the pharmacokinetic 
and pharmacodynamic principles influenced by the 
physiological and pathological parameters as well as 
pharmacogenomics and modified from time to time by the 
vast clinical experience. 

ANTIBIOTICS

Antibiotics are the commonest and most widely prescribed 
therapeutic medications to the children. There are certain 
pharmacokinetic and pharmacodynamic considerations 
to be taken care of while administering antibiotics to the 
children:

•	 Calculation of the therapeutic dosages- Most of the 
pediatric drug dosing of the antibiotics is done as per 
the body weight in contrast to the antineoplastic agents 
where body surface area is employed for computing 
the drug dose. Also the gestational age has to be 
taken into consideration especially so in newborns 
for drug dosing. This is particularly important in the 
pharmacokinetics of gentamycin in newborns18.

•	 Hepatic and renal immaturity at birth- Increased 
levels of unconjugated bilirubin has been seen in 
newborns due to immaturity of hepatic enzymes19. 
Antibacterial agents like sulphonamides and 

ceftriaxone by displacing bilirubin from albumin 
can elevate the levels of unconjugated bilirubin 
which can lead to kernicterus. So these drugs should 
ideally be avoided in children. Also immaturity of the 
renal function necessitates caution while prescribing 
aminoglycosides and β-lactams.

•	 Underlying disease pathology also alters drug dosing 
and disposition. For instance patients with cystic 
fibrosis have large volumes of distribution for certain 
antibiotics like aminoglycosides and beta lactam 
antibiotics requiring increase dosages in per kilogram 
body weight to the extent of 20-30% to attain the 
therapeutic concentrations20. Also there is increased 
clearance of drugs in these patients.

•	 Concomitantly administered drugs- Polypharmacy 
with antibiotics can result in drug interactions which 
can manifest as therapeutic advantage or treatment 
failure. [21] An example of the former is the use of 
sulfamethoxazole and trimethoprim combination 
to treat pneumocystis pneumonia, ottitis media and 
urinary tract infections in children. Also antibiotics 
when given in combination with warfarin cause an 
increase in International Normalized Ratio (INR) in 
children22.

•	 Drug toxicities- Diarrhea is the most common side 
effect reported with antibiotic therapy in children. 
Other observed toxic effects are neurotoxicity 
with cephalosporins23, bone dysfunction with 
tetracyclines24, gray baby syndrome with 
chloramphenicol, immunosuppression, allergic 
manifestations ototoxicity and nephrotoxicity by 
aminoglycosides and antibiotic resistance. 

•	 Physiological factors- Children are in a continuous 
phase of growth and development and any drug 
interfering with this process has to be avoided. A 
classic example of this is that of the tetracyclines 
which when used below the age of 10 years causes 
bone dysfunction and teeth discolouration24. 

•	 Pathological factors like obesity can markedly alter 
drug dosing e.g., vancomycin, a moderately fat soluble 
drug when administered as per ideal body weight can 
result in under treatment. So dose calculation using 
total body weight is recommended when calculating 
the dose of vancomycin in children25. Similarly the 
dosing of aminoglycosides, a water soluble drug, 
when done in accordance with the total body weight 
in obese children will result in sub therapeutic levels, 
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hence employing adjusted body weight (using total 
body weight and ideal body weight) is recommended 
for dosing of aminoglycosides in obese children26.

•	 Route of administration- Oral route remains 
the preferred route in children especially syrup 
formulations. Intravenous antibiotics are given in 
critically ill children. Intramuscular route being 
painful should ideally be deferred. A rectal suppository 
of antibiotics is another route explored in children 
especially for beta lactams and antibiotics [27].

ANAESTHETIC DRUGS

•	 Inhalational anesthetic agents

Because of the increased alveolar ventilation and enhanced 
cardiac output, the uptake and excretion of the inhalational 
anesthetic agents is rapid in infants and children. The 
Minimum Alveolar Concentration (MAC) of inhalational 
anesthetics especially to induce anesthesia than to inhibit 
cardio-respiratory system is also higher in infants than in 
older children and adults thereby narrowing their safety 
margin. Sevoflurane is the anesthetic agent of choice in 
children because of its rapid uptake and recovery. However 
halothane, isoflurane and desflurane have also been used.

•	 Intravenous anesthetic agents

Propofol: There is increased requirement of induction dose 
of propofol in children because of larger central volume 
of distribution and higher clearance rate. However its 
safety in children <2years of age is doubtful, particularly 
in preterms and neonates [28]. Also prolonged propofol 
infusions when administered > 48 hours at doses >5mg/
kg/hr in critically ill pediatric patients results in propofol 
infusion syndrome which manifests as metabolic acidosis, 
rhabdomyolysis, cardiac and renal failure29. 

Sodium thiopentone: Sodium thiopentone 2.5% in a 
dose of 5-6mg/kg induces anesthesia in healthy children. 
Redistribution into muscle and fat terminates its effect. 
Dose adjustments are therefore required in undernourished 
and in neonates who have reduced fat stores (2-4 mg/
kg). Intravenous induction dose is 5-7 mg/kg in children 
in contrast to 3-5 mg/kg in adults30. Rectal sodium 
thiopentone has also been used in pediatric patients for 
sedation purposes31. 

Ketamine- Ketamine produces profound analgesia and 
dissociative anesthesia. In neonates the clearance is 
decreased but the volume of distribution is enhanced32 
thereby increasing the doses required in neonates to 

more than fourfold than in a 6 year old child33. Also 
the bioavailability after intramuscular administration 
is increased34. Ketamine has been used in children 
for premedication as well as for inducing anesthesia 
and sedation. All routes have been explored for its 
administration i.e., oral, nasal, rectal and caudal35, 
however preservative free formulations are preferable 
for nasal as well caudal routes because of the theoretical 
risk of neurotoxicity with the preservative36. The most 
common side effect reported in children is Postoperative 
Nausea and Vomiting (PONV) the incidence of which 
can reach upto 33%37 and postoperative hallucinations38 
which in turn can be prevented with prior administration 
of benzodiazepines39.

•	 Muscle relaxants- In adults the neuromuscular junction 
comprises of five sub units two α and one β, δ and ε 
sub unit while in preterms the ε sub unit is replaced by 
γ sub unit40. Intense neuromuscular blockade is seen in 
neonates than in children and dose requirement is also 
decreased because of immaturity of neuromuscular 
junction41. Onset of action of neuromuscular blocking 
drugs in neonates is more rapid than in adults. 
Clearance which is via renal (alcuronium) and/
or hepatic pathways (pancuronium, rocuronium, 
vecuronium) is markedly reduced in neonates42. On 
the other hand clearance of succinylcholine which 
is hydrolyzed by butyrlcholinesterase also decreases 
with age43. However the clearance of atracurium and 
cisatracurium is enhanced in neonates. 

Succinylcholine is the only depolarizing muscle relaxant 
used in children. It can be given intravenous, intramuscular 
as well as sublingual or intralingual injection. Prolonged 
infusions can result in tachyphylaxsis (3mg/kg) and phase 
II block (4mg/kg)44. Metabolism by pseudo cholinesterase 
enzyme results in succinylmonocholine derivative. There 
are five alleles which encode for the cholinesterase enzyme 
and children who are homozygous for the silent gene have 
prolonged duration of action with scoline upto 6-8 hours. 
The incidence of bradycardia and asystole after a single 
dose of succinylcholine is significant in pediatric patients 
which necessitates the use of vagolytic agent like atropine. 
Also hyperkalemic cardiac arrest after a single intravenous 
dose of succinylcholine has been reported in children of 
burns, sepsis, neuromuscular diseases and neuropathies 
because of proliferation of extrajunctional receptors, 
immature γ receptors and nicotinic acetycholine receptors 
so that potassium is released from entire muscle during 
depolarization45. Also succinylcholine with halothane can 
trigger malignant hyperthermia in genetically susceptible 
children46.
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Infants are more sensitive to the action of vecuronium 
reaching adult values during adolescence47. Rocuronium 
another non depolarizing neuromuscular blocking agent 
has slightly faster onset in infants than older children with 
600µg/kg dose. It can also be given via intramuscular 
route. Pancuronium is used for cardiac and high risk 
procedures in infants and children and is associated with 
long elimination t1/2.

To antagonize neuromuscular blockade neostigmine 
with anticholinergic combination is given. The volume 
of distribution of neostigmine in children is the same as 
adults; however elimination half life is less.

Antibiotics like aminoglycosides especially gentamycin 
and tobramycin prolong the neuromuscular blockade and 
doses have to be accordingly modified.

•	 Opioids- Morphine is frequently used in pediatric 
patients. It is poorly lipid soluble drug. Increased 
sensitivity to morphine is seen in neonates because 
of immaturity of blood brain barrier BBB, altered 
regional blood flow and increased uptake48. It is also 
associated with nausea and vomiting.

Fentanyl is the most commonly used opioid anesthetic in 
children and has a rapid onset and shorter duration of action 
in children. It can be given via intravenous, intramuscular, 
oral and transdermal routes.

Tramadol is a weak opioid used for moderate to severe 
pain in children especially after tonsillectomy in children 
with obstructive sleep apnoea49. It is also given caudally.

•	 Benzodiazepines Midazolam is the only benzodiazepine 
approved by FDA for use in children, commonly used for 
sedation, anxiolysis as well as induction of anesthesia. 
It can be administered orally, nasally, intramuscularly, 
intravenously and rectally50.

Diazepam has been used for sedation, amnesia as well as 
antiepileptic agent and can be administered intravenously, 
intramuscularly as well as rectally. It has decreased half 
life in adolescents and children.

•	 Chloral hydrate- It is commonly used for sedation 
purposes in non painful conditions. Its use is curtailed 
in neonates because of its interference with binding of 
bilirubin with albumin with consequent accumulation 
of toxic metabolites manifesting as metabolic acidosis, 
renal failure and hypotonia51.

•	 Local anesthetic agents- Regional anesthesia is 
routinely practiced in pediatric patients for sedation, 
analgesia as well as anesthesia52,53. Metabolism 
and clearance of amide local anesthetic agents is 
diminished in neonates attaining maturity at 3-8 
months54. Amino esters which exhibit esterase 
metabolism are rapidly cleared. Also increased plasma 
concentration of α1 acid glycoprotein seen in neonates 
results in elevated levels of unbound fraction of 
bupivacaine. Lignocaine, chlorprocaine, bupivacaine, 
articaine, levobupivacaine and ropivacaine have 
all been used55,56. Prilocaine is associated with 
methemoglobinemia and its use is therefore restricted 
to topical application of EMLA cream (a euctetic 
mixture of lignocaine with prilocaine).

•	 Adjuvants- Various adjuvants have revolutionized the 
practice of anaesthesia as they not only decrease the 
dose of local and general anaesthetics but provide stable 
haemodynamic environment besides prolonging the 
post-operative analgesia with smoother recovery57,58. 
Though not used extensively in paediatric population, 
dexmedetomidine has been successfully used in adults 
for attenuation of stress response during induction and 
intubation as well as for prevention of shivering in 
post-operative period59,60.

Table 3:  Dosage regime for the commonly used agents in pediatric anesthesia
DRUG DOSAGE  USES SIDE-EFFECTS
Sodium 
thiopen-
tone 

For induction-

< 1 month 3-4mg/kg i.v

< 1 year 5-8 mg/kg i.v

1-12 years 5-6 mg/kg i.v

>12 years 3-5 mg/kg i.v

-Induction and mainte-
nance of anesthesia

-In seizures

-Respiratory depression

-Myocardial depression

-Laryngospasm

-Anaphylaxis
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Propofol 2.5 mg/kg i.v for induction.

0.125-0.3mg/kg/min for maintenance

-Induction of anesthesia 
(≥ 3 years)

-Maintenance of anes-
thesia (≥ 2 months of 
age) 

-Bradycardia and asystole.

-Propofol infusion syn-
drome.

-Anaphylaxis
Ketamine For induction-

4-5mg/kg i.m

1-2mg/kg i.v

For sedation-

6-10mg/kg per oral to be mixed with 0.2-
0.3ml/kg beverage to be given 30 minutes 
before procedure.

5-10µg/kg/min to be titrated. 

-Balanced anesthesia by 
combination with other 
agents like oxygen and 
nitrous oxide. 

-Tachycardia and hyperten-
sion

-Respiratory depression

-Seizures

-Increased intraocular 
pressure

Muscle Relaxants
Succinyl-
choline

To facilitate intubation-

2mg/kg i.v for infants and small children.

1mg/kg i.v for older children and adoles-
cents.

3-4mg/kg i.m 

-Muscle relaxation

-Laryngospasm

-Bradycardia especially 
with the second dose

-Tachycardia

-Hypotension, hypertension

-Hyperkalemia

-Malignant hyperthermia
Vecuroni-
um

1-10 years of age-

0.1mg/kg i.v

Or 0.05-0.07mg/kg/hr continuous infusion 

Neonates-

0.1mg/kg i.v loading dose and 0.03-0.15mg/
kg i.v maintenance dose

7 weeks-1 year old-

0.08-0.1mg/kg i.v loading dose and 0.05-
0.1mg/kg i.v maintenance dose.

-To facilitate tracheal 
intubation and intraoper-
ative muscle relaxation.

-Mechanical ventilation

-Skeletal muscle paralysis

-Apnoea

-Hypersensitivity reactions 

Rocuroni-
um

0.45-0.6mg/kg i.v -To facilitate tracheal 
intubation and muscle 
relaxation.

-Mechanical ventilation. 

-Hypotension, hypertension

-Dose related tachycardia

-Hypersensitivity reaction
Pancuroni-
um

Contraindicated in neonates and preterms 
because it contains the preservative benzyl 
alcohol.

 For >1month old-

0.04 -0.1 mg/kg i.v loading dose and 0.015-
0.1mg/kg i.v maintenance dose.

-To facilitate tracheal 
intubation and muscle 
relaxation.

-Mechanical ventilation

-Tachycardia

-Hypertension

-Histamine release 
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Atracurium Contraindicated in neonates.

1 month-2 years age-

0.3-0.4mg/kg i.v

>2 years – 0.4-0.5mg/kg i.v loading dose 
followed by 0.08-0.1mg/kg maintenance 
dose.

Endotracheal intubation 
and mechanical ventila-
tion.

-Hypotension

-Histamine release

Opioids
Morphine 0.05-0.1mg/kg i.v over 3-5 minutes. May 

repeat every 5-10 minutes at half the dose 
till the desired effect is achieved or 0.1mg/
kg i.m every 3-4 hours.

For sedation and anal-
gesia.

-Respiratory depression

-Bradycardia

- Biliary spasm 
Fentanyl continous sedation and analgesia

0.5-2µg/kg/hr

-Adjunct anesthesia

<2years:contraindicated

≥2 years-2-3µg/kg i.v/ i.m

-For premedication

1-12 years: 0.5-2µg/kg i.v given 3 minutes 
before the procedure.

>12 years of age 0.5-2µg/kg maximum 
50µg/dose to be given 3 minutes prior to 
procedure.

Premedication, sedation, 
analgesia and anesthe-
sia.

-Anorexia, nausea, vomit-
ing

-hypoventilation

-Influenza like symptoms 

Benzodiazepines
Midazolam Sedation: 500-750µg/kg per oral (maximum 

20 mg) 20-30 minutes prior to procedure or 
100-150µg/kg i.m.

For intravenous sedation: <6 months-50µg/
kg i.v over 2-3 minutes and titrate.

6 months to 6 years- 50-100µg/kg i.v over 
2-3 minutes, repeat every 2-3 minutes and 
titrate (maximum 6mg).

6-12 years- 25-50µg/kg i.v over 2-3 min-
utes, repeat every 2-3 minutes and titrate 
(maximum 10mg).

-For anesthesia: avoided in neonates

Loading dose 50-100µg/kg i.v over 2-3 min-
utes. Continuous infusion: 1-2µg/kg/min.

Sedation and anesthe-
sia.

-Apnoea

-Nausea/ vomiting

-Paradoxical reaction

Diazepam 0.04-0.3mg/kg /dose i.v for sedation to 
perform diagnostic and therapeutic proce-
dures.

Seizures, anxiety, teta-
nus and muscle spasm.

-Respiratory depression

-Arrhythmias

-Muscle weakness
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NON-PHARMACOLOGICAL FACTORS AFFECTING 
DRUG DOSING IN CHILDREN

Besides pharmacological variables numerous non-
pharmacological factors also influence drug administration 
in pediatric population. These include but are not limited 
to obesity, underlying disease pathology to be treated, 
gender, age, associated co-morbidities like myopathies, 
neuropathies, burns, interactions with concomitantly 
administered drugs. The risk and safety concerns in 
anaesthesia practice should always be the priority while 
administering anaesthetic drugs61.

DRUG DISASTERS IN CHILDREN

•	 Literature is replete with evidence of tragedy with 
elixir of sulphanilamide in which diethylene alcohol 
was used as solvent resulted in death of 107 Americans 
mainly children in 193762.

•	 Benzyl alcohol was incriminated for neonatal gasping 
syndrome resulting in death in 16 premature babies 
way back in 1982, when it was used in flush to keep 
intravenous lines patent. It manifested as acidosis, 
respiratory and circulatory failure, seizures and 
death63.

Cautions to be exercised in drug dosing 

Clinical experience gathered over the years has taught that 
to avoid drug mishaps in children following considerations 
need to be pondered and highlighted:

•	 The instructions during pediatric dosing should 
be clear and comprehensible. A very common 
error which can result in mishaps in the form of 
morbidity and mortality is the wrong interpretation 
and implementation of the instructions especially 
by untrained staff. E.g., administration of pavulon 
(pancuronium) instead of perinorm (metaclopromide) 
in a child in our setup. 

•	 Avoiding of abbreviations during documentation and 
prescribing.

•	 Indication regarding route of administration should 
be clear e.g., adrenaline for nebulization can be 
accidently administered intravenously if instructions 
are not clear.

•	 Prescribing the correct dose keeping in mind the 
physiology, pathology and associated co-morbidity 

apart from pharmacokinetic and pharmacodynamic 
profile.

•	 Counseling and caution regarding the expected side 
effects of the administered drug should be highlighted.

•	 All the medications should be kept away from the 
reach of children to prevent accidental intake as well 
as over dosage of the drug.

•	 While administering liquid formulations, plausible 
instructions regarding the dose must be given eg. 
There should not be any confusion regarding teaspoon 
and tablespoon.

•	 Apart from the trade name the chemical name of the 
drug to be administered should also be written in the 
prescription to avoid confusion if any.

CONCLUSION

Paediatric drug dosing undoubtedly remains most 
intimidating and challenging to the attending clinicians. 
Variations in the pharmacodynamic and pharmacokinetic 
variables make the pharmacology of the children quite 
unique from those of adults. Paediatric patients comprises 
of vast group including preterms, neonates, infants and 
adolescents and they are definitely not young adults, the 
inferences therefore drawn from the adult pharmacology 
cannot be extrapolated on them. Various pathological, 
physiological, pharmacogenetic factors as well as clinical 
experiences gathered over the years influence drug dosing 
which has to be always kept in mind by the attending 
clinicians64.
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