Acta Pediatr Mex 2008;29(1):16-20
QIIO

INV

Frequency of drug consumption and lack of pediatric formulations
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RESUMEN

Antecedentes: La falta de medicamentos pediatricos es un problema que ha limitado la prescripcion en esta poblacion a lo largo del
tiempo, lo que conduce a errores en la administracion del medicamento.

Objetivo: Determinar la frecuencia de consumo de medicamentos en el Instituto Nacional de Pediatria en un periodo de seis afios, e
identificar aquellos para los cuales no hay una formulacién pediatrica adecuada.

Métodos: Se investigé la frecuencia de consumo de medicamentos, utilizando la base de datos de la Farmacia del Instituto Nacional de
Pediatria, durante el periodo de enero del 2001 a junio del 2006. Los medicamentos se agruparon por la frecuencia que fueron recetados
y se identificaron aquellos que no estan disponibles para uso pediatrico y sin embargo se prescriben.

Resultados: Fueron utilizados cerca de 85 farmacos diferentes para atender las demandas del hospital; de ellos se prescribieron 7,514
veces durante el periodo de estudio. Los mas utilizados fueron: ranitidina (4.7%), paracetamol (3.8%) y midazolam (3.7%). Los farmacos
midazolam, furosemida, fenobarbital, omeprazol, prednisona y captopril, fueron mas utilizados, de los cuales no hay formulaciones pe-
diatricas comercialmente disponibles.

Conclusién: Se informa la frecuencia de consumo de medicamentos en un hospital pediatrico; el andlisis se enfoca a la falta de formu-
laciones adecuadas para pacientes pediatricos en nuestro pais.
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* hecha a partir de una férmula conocida

ABSTRACT

Background: The lack of pediatric drug formulations is a problem that has limited the prescription in that population in the long term,
resulting errors in drug administration by patients.

Objetive: To determine the frequency of drug consumption at a National Pediatrics Institute in a six year-period, and identify those medi-
cations for which there is no available pediatric formulation.

Methods: The frequency of consumption of medications was investigated, using the data base at the Pharmacy of the National Pediatrics
Institute during the period from January 2001 to June 2006. Drugs were grouped according to their frequency, identifying those not available
for pediatric use which are nevertheless prescribed.

Results:. About 85 different drugs were used to attend hospital demands, which were prescribed on 7514 occasions within the period
of study. The most frequently used drugs were: ranitidine (4.7 %), paracetamol (3.8 %) and midazolam (3.7 %). Our results showed that
midazolam, furosemide, phenobarbital, omeprazole, prednisone and captopril were the most prescribed drugs for which there are no
pediatric formulations commercially available.

Conclusion: This article reports the frequency of drug consumption at a pediatric hospital and discusses it in view of the lack of adequate
formulations for pediatric patients in our country.

Key words: Drug consumption, extemporaneous formulation, hospital pharmacy, pediatrics.
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system.? This information on pharmacoepidemiology
is particularly important in developing countries
where a rational drug policy has not been adopted
yet.

It is important to emphasize the need for compre-
hensive measures, including information, training,
legislation and education at all levels of the drug
delivery system, in order to rationalize drug therapy
by improving prescribing patterns and avoiding self-
medication.®

Marketing may play an important role in the fre-
guency of use of specific drugs, such as the recent use
of sildenafil (vasodilator); their increased utilization
cannot be explained by clinical trial evidence and/or
practice guidelines. It is important to consider this
when drugs are used in clinical trials on the pediatric
population. Adequate trials to improve drug con-
sumption in this population are seriously needed.

Various studies have associated cost savings with
the use of pharmaceutical products in treating specific
diseases. Evidence suggests that appropriate use of
drugs can potentially lower total expenditures and
improve the quality of care. *

In Mexico, there are some studies on patterns of
drug consumption. This aspect in children from a
rural community of the state of Morelos, Mexico, was
studied. The study included 670 patients of ages from
0 to 14 years; the most frequent diagnosis were respi-
ratory infections in 390 patients (58.2%), followed by
gastrointestinal infections in 181 patients (27%) and
dermatological illness in 62 cases (9.2%). The most
frequently consumed drugs were: antitusives (29%)
and antibiotics (23.5%). However, consumption of
herbal products was very popular in this community.
Thirty seven percent of the studied population consu-
med this kind of products and/or home remedies to
cure the diseases. Since Mexico is a country of many
traditions, herbal product consumption is a common
practice. The patterns of consumption reported in
this study are probably quite similar to those found
in other Mexican rural communities. °

In another study describing consumption of an-
tibiotics by children seen at the National Institute of
Pediatrics, Juarez et al (1998) reported that in a period
of 15 months, 406,773 medications were consumed, of
which 130,627 (32.1%) were antibiotics. The highest

antibiotics consumption rate was registered in the
Departement of in Surgery (63%) and Infectology
(48.6%). The most frequently consumed antibiotics
belonged to the penicillin group (30%), followed by
aminoglucosides (27%), cephalosporins and macro-
lides (8%).

At the Neonatal Infectology Department of the
National Pediatrics Institute, antibiotics consumption
patterns were described in 851 patients from 1993 to
2000. Of 93 drugs used, 34 were antibiotics. The anti-
biotics most frequently used were aminogluocosides,
(30%), cephalosporins (18.4%) and aminopenicillins
(16.4%). The five most commonly used antimicrobial
drugs were: amikacin 23.8%; ampicillin, 16.28%; di-
cloxacillin, 14.13%,; ceftriaxone, 7.4% and cefotaxime,
6.2%. A large number of patients received 4 different
antibiotics, although not simultaneously. Physicians
justified the wide use of antibiotics in order to fight
against the increase in the number of resistant bacteria
and to avoid the adverse reactions.’

The aim of the present study was to determine the
pattern of drug consumption at the National Insti-
tute of Pediatrics in a six year-period, and identify
medications for which there is no adequate pediatric
formulation.

MATERIAL AND METHOD

Aretrospective and descriptive study was performed
to determine the pattern of drug consumption at the
National Institute of Pediatrics. Information on the
frequency of drug consumption was obtained from the
database of the pharmacy at the Institute, from January
2001 to June 2006. Drugs were then ordered based on
the frequency of consumption and their pharmacolo-
gical group. The relevant literature was reviewed to
determine the most frequently used drugs, for which
only adult formulations are available in Mexico.

RESULTS

There were 85 different drugs used, which were pres-

cribed on 7,514 occasions within the study period.
Antibiotics were the most frequently pharmaco-

logic group, of prescribed drugs with a total of 2,840
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consumptions (37.8%); dicloxacillin and amoxicillin
were the most frequently prescribed drugs, both with
a percentage above 3.5% (Table 1).

Other drugs were ordered according to the fre-
quency of consumption: ranitidine (4.7%), followed
by paracetamol (3.8%), midazolam (3.7%).

Based on the most frequently prescribed drugs
and the review of the literature, drugs for which no
adequate pediatric formulation is available in our
country were identified (Table 2).

Midazolam (benzodiazepine), furosemide (diuretic)
and phenobarbital (anticonvulsant) are available in ta-
blets and as injection solution. Omeprazole (antiulcer
medication) is available in capsules and as injection
solution. Prednisone (corticosteroid) and captopril
(antihypertensive) are only available in tablets.

All of these must be adjusted to the doses required
by pediatric patients, since they are only available in
adult formulations.

DISCUSSION

The present work determined the pattern of drug con-
sumption at the National Institute of Pediatrics during
a six year period, January 2001 to June 2006.
Antibiotics were the most commonly prescribed
pharmacologic group (37.8%). The most frequently
prescribed antibiotics were dicloxacillin (3.6%) and
amoxicillin (3.5%), which are available in pediatric for-

mulations. However ranitidine is the most prescribed
drug for children. Its wide use is for the treatment of
gastroesophageal reflux and peptic ulcer, which are
the most common diseases in this Institute. 8°

Midazolam, furosemide, phenobarbital, omeprazo-
le, prednisone and captopril were the most frequently
prescribed drugs for which no adequate pediatric for-
mulation is available in Mexico. Midazolam was the
drug most used in the services of Emergency, Surgery
and Intensive Care.

The most frequently prescribed medications for
which there are no pediatric formulations implies
that fractions of a tablet are usually administered, and
therefore no certainty of the size of the administered
dose is known. On the other hand, small children have
difficulty in swallowing tablets.

In view of this concern, we have started a line of re-
search and development of extemporaneous formulas
requested by physicians at the Institute, as a temporary
solution to the lack of pediatric drug formulations.

An example of this is the evaluation of an extempo-
raneous oral suspension of the (antiarrythmic agent)
propafenone in our laboratory, developed from com-
mercial tablets, for the treatment of supraventricular
tachycardia in children. % All studies have been
authorized by the Research and Ethics Committee of
the National Pediatrics Institute. In addition, the de-
velopment of these new formulations have been based
on the guidelines for good manufacturing practice and

Table 1. The most frequently consumed drugs at the National Institute of Pediatrics. January 2001 to June 2006

Drug Pharmacologic group Frequency of consumption Percentage
Ranitidine Antihistaminics 350 4.7 %
Paracetamol Analgesics 285 3.8%
Midazolam Ansiolitics 275 3.7%
Dicloxacillin Antimicrobians 267 3.6 %
Amoxicillin Antimicrobians 262 35%
Furosemide Diuretics 258 34%
Metamizol Analgesics 245 3.3%
Prednisone Corticoesteroids 216 29%
Phenytoin Anticonvulsants 179 2.4 %
Phenobarbital Anticonvulsants 167 22%
Omeprazole Antiulcers 126 1.7%
Ondansetron Antiemetic 111 15%
Metoclopramide Prokinetics 110 1.5%
Captopril Antihypertensives 101 1.3%
Ambroxol Mucolitic 93 1.2%
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Table 2. Drugs for which no adequate pediatric formulation is available in Mexico

Drug Pharmacologic group Percentage of consumption Formulation
Midazolam Tablets of 7.5 mg
Ansiolitics 3.7% Injection solution of 15 mg/3mL and
5 mg/5mL
Furosemide Tablets of 40 mg
Diuretics 3.4% Injection solution of 20 mg/2mL
Prednisone Corticoesteroids 29% Tablets of 5 mg, 20 mg and 50 mg
Tablets of 100 mg
Phenobarbital Anticonvulsants 22% Injection solution of 330 mg/ 2mL
Capsules of 20 mg
Omeprazole Antiulcers 1.7 % Injection solution of 40 mg
Captopril Antihypertensives 13% Tablets of 25 mg

the relevant Mexican Official Norm (NOM-073-SSA1-
1993) which establishes the safety of medications in
Mexico. 114

The pattern of drug consumption found in this
study are very similar to previously reported profiles;
however, other studies do not consider if an adequate
pediatric formulation is available.

The preparation of extemporaneous formulations
has also been undertaken in other countries, such as
the USA, Spain, Argentina and France. 1518

There are several reports on the stability and eva-
luation of pediatric extemporaneous formulations of
those drugs for use in clinical trials. 12

In the present study, it is mentioned the pattern
of drug consumption in our hospital but definitively
not only those drugs detected are not formulated for
children in our country but also there are other drugs
that are only available in adult presentation; such is
the case of sildenafil used in pediatric patients with
pulmonary arterial hypertension (PAH). #

The perspective of the present investigation is to
work in the development and evaluation of extem-
poraneous formulas that can be adequate for use in
children based on the pattern of drug consumption
found in the present study specially those drugs that
are not available as pediatric formulations.

Unfortunately, in our country there is no legislation
regarding this type of preparations and this situation
makes it difficult to propose new drug formulations.

This article reports the frequency of drug con-
sumption at a pediatric hospital and discusses it in
view of the lack of adequate formulations for pediatric
patients in our country.
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