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Effects of high dose orally administered paracetamol
for heel prick pain in premature infants

To the Editor

I read the valued study by Badiee and Torcan,' on the
effects of high dose orally administered paracetamol for
heel prick pain in premature infants. I have 3 comments
on the aforementioned study.

First, clinical and laboratory investigations of
neonatal pain suggest that preterm neonates are more
vulnerable to stress and painful procedures and have
heightened responses to successive stimuli.? Preterm
infants receiving intensive care are subjected to frequent
invasive, and stressful procedures as well as more
chronic environmental influences. Acute episodic
pain may cause early neurologic injury. Repeated,
and prolonged exposure to pain may alter subsequent
psychokinetic development, as well as affect long-term
neurodevelopmental, behavioral, and social-emotional
outcome.’ Surprisingly, despite the large numbers of
painful and stressful procedures performed in intensive
care units, the majority are not accompanied by suitable
analgesia.*

Second, though Badiee, and Torcan,' addressed in
their study inadequate analgesia by paracetamol for acute
pain caused by heel prick in premature babies, the use
of paracetamol to fill that objective necessitates cautious
revision. Pharmacological studies on paracetamol in
infants are generally limited. Most studies have focused
on the administration of a single paracetamol dose,
and the problem of cumulative toxicity with repeated
dosing has not been addressed. The volume of serum
paracetamol distribution seems to be age-independent,
whereas its clearance is reduced in neonates, particularly
in preterm babies. Neonates and infants are capable of
forming the reactive intermediate metabolite that causes
hepatocellular damage, particularly after multiple doses.
They have an immature glucuronide conjugation system,
but the rate constant for the sulfation metabolic pathway
is larger than in older children, and, this is the most
important route of metabolism.” Though the toxicity
of paracetamol in premature babies generally appears to
be low because of slow oxidative metabolism, and rapid
glutathione synthesis,® it ought to be anticipated and
appropriate diagnostic and therapeutic interventions
are installed whenever necessary.

Third, several non-pharmacological measures have
been promisingly shown to reduce acute procedural
pain in infants, including skin-to-skin contact between
a mother and her infant,” oral sucrose administration,?
and breastfeeding.” Therefore, they could practically
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substitute pharmacological measures in terms of safety,
and effectiveness, particularly in premature infants.

Mabmood D. Al-Mendalawi
Department of Pediatrics
Al-Kindy College of Medicine
Baghdad University
Baghdad, Iraq

Reply from the Author

There are many published articles that demonstrated
the frequency of painful procedures, also the short and
long term effects of these painful procedures in newborn
infants. There are many non pharmacological methods
for pain reduction in newborn infants, and oral sucrose
is one of the most frequently used non pharmacological
methods. However, concentrated solutions have high
osmolarity, and could be dangerous for preterm infants.
Recently Taddio et al,' showed that oral sucrose could
not effectively prevent pain due to repeated heel-sticks
in newborns. Also, repeated use of sucrose for analgesia
may not prevent processing of remote hyperalgesia.'
So, it seems important to find alternative methods for
analgesia in neonates. Paracetamol is the most frequently
used drug for treatment of mild to moderate pain in
infants. We used only a single dose of 40 mg/kg before
heel lancing, as a result, cumulative toxicity would not
be a problem in our study. Anderson at al,'* studied
the pharmacokinetics of different formulations of
paracetamol and found that a mean steady state target
concentration of 10 mg/l at trough can be achieved by
an oral dose of 25 mg/kg/day in premature neonates at
30 weeks postconception, 45 mg/kg/day at 34 weeks
gestation, and 60 mg/kg /day at term. Allegaert et al,"
looked at intravenous paracetamol in term and preterm
infants. They demonstrated that a mean steady state
through concentration of more than 10mg/l can be
achieved with a loading dose of 40 mg/kg followed by
a maintenance dose based on the gestational age. So I
think, even use of these maintenance doses is safe for
premature infants.

Zohreh Badiee

Department of Pediatrics

Isfahan University of Medical Science and Health Services
Isfahan, Iran.

References

1. Badiee Z, Torcan N. Effects of high dose orally administered
paracetamol for heel prick pain in premature infants. Saudi

Med ] 2009; 30: 1450-1453.



High dose orally administered paracetamol ... Al-Mendalawi & Badiee

. Bouza H. The impact of pain in the immature brain. J Matern
Fetal Neonatal Med 2009; 22: 722-732.

. Anand K]J. Clinical importance of pain and stress in preterm
neonates. Biol Neonate 1998; 73: 1-9.

. Carbajal R, Rousset A, Danan C, Coquery S, Nolent B, Ducrocq
S, et al. Epidemiology and treatment of painful procedures in
neonates in intensive care units. JAMA 2008; 300: 60-70.

. Arana A, Morton NS, Hansen TG. Treatment with paracetamol
in infants. Acta Anaesthesiol Scand 2001; 45: 20-29.

. Isbister GK, Bucens IK, Whyte IM. Paracetamol overdose in a
preterm neonate. Arch Dis Child Fetal Neonatal Ed 2001; 85:
F70-F72.

. Castral TC, Warnock F Leite AM, Haas V], Scochi CG. The
effects of skin-to-skin contact during acute pain in preterm
newborns. Eur J Pain 2008; 12: 464-471.

. Lefrak L, Burch K, Caravantes R, Knoerlein K, DeNolf N,
Duncan J, et al. Sucrose analgesia: identifying potentially better
practices. Pediatrics 2006; 118: S197-5202.

9.

10.

11.

12.

13.

Iturriaga GS, Unceta-Barrenechea AA, Zirate KS, Olaechea IZ,
Nufiez AR, Rivero MM. Analgesic effect of breastfeeding when
taking blood by heel-prick in newborns. An Pediatr (Barc)
2009; 71: 310-313.

Taddio A, Shah V, Hancock R, Smith RW, Stephens D,
Atenafu E, et al. Effectiveness of sucrose analgesia in newborns

undergoing painful medical procedures. CMAJ 2008; 179: 37-
43

Taddio A, Shah V, Atenafu E, Katz J. Influence of repeated
painful procedures and sucrose analgesia on the development of
hyperalgesia in newborn infants. Pain 2009; 144: 43-48.
Anderson BJ, van Lingen RA, Hansen TG, Lin YC, Holford
NH. Acetaminophen developmental pharmacokinetics in
premature neonates and infants: a pooled population analysis.
Anesthesiology 2002; 96: 1336-1345.

Allegaert K, Anderson BJ, Naulaers G, de Hoon J, Verbesselt
R, Debeer A, et al. Intravenous paracetamol (propacetamol)
pharmacokinetics in term and preterm neonates. Eur J Clin
Pharmacol 2004; 60: 191-197.

Related topics

Med J 2008; 29: 1516-1517.

J2007; 28: 364-368.

Alotaibi WM. Epidural anesthesia for pediatric surgery in a university hospital in Saudi
Arabia. Saudi Med J 2008; 29: 1723-1725.

Al-Ayed TM, Dafalla AY. Pethidine-induced seizure after vestibular anus repair. Saudi
Osifo DO, Emeagui KN, Aghahowa SE. Safety profile of parenteral ketamine and
lignocaine infiltration in pediatric operations. Saudi Med J 2008; 29: 60-64.

Erden IA, Artukoglu E Gozacan A, Ozgen S. Comparison of propofol/fentanyl and
ketamine anesthesia in children during extracorporeal shockwave lithotripsy. Saudi Med

Saudi Med J 2010; Vol. 31 (6) 717

WWW.smj.org.sa



