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for the cephalosporins, the rate de -
creased by 30% from 106 per 1000
children in 1996 to 74 per 1000 chil-
dren in 2003. This trend of decreasing
antibiotic use was seen in all age
groups but the greatest decline was in
the age category of 0 to 4 years. Con-
sumption rate of tetracyclines has
remained relatively stable over the 7-
year study period (3.6 per 1000 chil-
dren in 1996 to 3.7 per 1000 children
in 2003) and 99% of tetracycline use
was contributed by the 10- to 14-year-
old children.

The rate of antibiotic consumption
increased for both the macrolide and
quinolone antibiotic classes. From
1996 to 2003, macrolide consumption
increased by 24% (102 to 126 pre-
scriptions per 1000 children) and this
was reflected in all three age stratifica-
tions, with the greatest increase seen

in the 0- to 4-year-olds (44% increase
for 0- to 4-year-olds; 19% increase in
the 5- to 9-year-olds; and 12% increase
in the 10- to 14-year-olds). Quinolone
consumption also increased over the
7-year study period from 0.59 to 0.84
prescriptions per 1000 children (i.e.,
42%), however the increasing trend for
quinolones was only significant for
age groups 5 to 9 (15%) and 10 to 14
(36%).

In BC, extended spectrum penicil -
lins account for the majority of antibi-
otic use within the class of penicillins
( ). In 2003, extended spectrum
penicillins (e.g., amoxicillin and am -
picillin) accounted for 85% of peni-
cillin prescriptions, while the beta-
lactamase sensitive penicillins (e.g.,
penicillin V) were used 6% of the time
and combinations of penicillins (e.g.,
amoxicillin/clavulanate) account for
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Despite the decreasing use of
antibiotics within Canada, the
prevalence of antimicrobial-

resistant organisms, particularly Strep -
to coccus pneumoniae, is increasing
and has become a significant threat to
public health. Current evidence sug-
gests that the use of antibiotics such
as extended-spectrum penicillins,
cepha losporins, and macrolides has
contributed to the increasing develop-
ment of resistant pneumococci.
Although the data show a decline in
overall prescribing of antibiotics with-
in Canada, there are limited data on
antibiotic prescribing in children with-
in primary care. We conducted a study
to characterize overall antibiotic use
among children in British Columbia
using population-based data.  

How much antibiotic are
we using? 
Our study showed that from 1996 to
2003, the overall BC prescription rate
in children less than 15 years old de -
creased by one-third from 720 to 488
per 1000 children. The decrease in the
rate of antibiotic consumption over
time was seen across all age strata;
however, the largest decrease (33%)
was seen in children between 0 and 4
years old ( ). 

What types of antibiotic
are we using? 
For all children less than 15 years of
age, the largest decrease in consump-
tion rate (63%) was seen with trimetho -
prim/sulfamethoxazole ( ). The
consumption rate of beta-lactams (i.e.,
penicillins and cephalosporins) also
decreased significantly over time. In
1996, the rate of penicillin use was
414 prescriptions per 1000 children,
but fell by 40% to 249 prescriptions
per 1000 children in 2003. Similarly
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Antibiotic use among children in British Columbia

*Significant difference between 1996 and 2003 (P <.05) for children less than 15 years of age, between
the ages of 0–4 years, 5–9 years, and 10–14 years.

Figure. Prescription rates of all antibiotics (J01) for children less than 15 years of age.*
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5% of all penicillin prescriptions. 1n
1996, erythromycin use accounted for
83 prescriptions per 1000 children. But
this has declined significantly and in
2003, the erythromycin prescription
rate was 23 per 1000 children 
(-72%). In contrast, use of clarithro -
mycin increased by 269% from 18.2
(1996) to 67.0 (2003) prescriptions
per 1000 children (P <.001). Use of
azithromycin has also increased from
0.4 prescriptions per 1000 children to
34.9 prescriptions per 1000 children
(an increase of 8056%). 

What indications are we
using antibiotics for? 
The Table shows the change in popu-
lation-based rates of antibiotic pre-
scribing for each condition over the 7-
year study period. From 1996 to 2003,
antibiotic prescribing rates decreased
significantly for all indications except
treatment of pneumonia, which saw
an increase in prescribing rates. The
largest decrease was seen in the use of
antibiotics for the treatment of acute
otitis media (decreased by one-half by
2003). In 1996, use of antibiotics for

upper respiratory tract  infection
(URTI) was the second most common
indication, but by 2003 it was the
most common reason for antibiotic
prescriptions in children less than 15
years of age, particularly for acute
pharyngitis (41 prescriptions per 1000
children), and tonsillitis (24 prescrip-
tions per 1000 children). Antibiotic
prescriptions for treatment of bronchi-
tis also declined by approximately one-
third in the 7-year time frame; the
majority of this was accounted for by
a decrease in prescriptions for acute
bronchitis and bronchiolitis (-36%).
All three cohorts of children had a sub-
stantial drop in the rate of antibiotic
prescribing for acute otitis media,
bronchitis, and URTI. The decrease in
antibiotic prescribing rates was simi-
lar across the three age groups, rang-
ing from 25% to 48%. In contrast,
antibiotic prescribing increased in all
three age groups for the treatment of
pneumonia, with the largest increase
seen in the 0- to 4-year-olds (39%). 

Conclusions
Although overall antibiotic use has
declined in children, there is increased
use of macrolides, particularly clar-
ithromycin and azithromycin, which
may have ramifications on macrolide-
resistant streptococci, including Strep -
to coccus pneumoniae and group A
streptococci. In addition, a large pro-
portion of antibiotic use in children is
for URTI and bronchitis; indications
where there is a high likelihood that
the cause is viral rather than bacterial. 
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*Significant decreasing trend from 1996 to 2003 (P <.05)
†Significant increasing trend from 1996 to 2003 (P <.05)

1996 1997 1998 1999 2000 2001 2002 2003

Antibiotics Prescription rate per 1000 children in each year

Tetracyclines (J01A) 3.6 3.5 4.0 4.1 3.8 3.7 3.6 3.7

Penicillins (J01C)* 414.2 361.5 316.9 274.3 269.4 231.6 228.4 249.3

Penicillins with extended 
spectrum (J01CA)

359.8 311.1 268.9 234.1 229.0 192.2 191.2 212.8

Beta-lactamase sensitive 
penicillins (J01CE)

19.4 20.9 21.1 17.2 17.5 17.0 16.3 15.6

Cephalosporins (J01DA)† 106.3 97.6 90.4 81.7 77.9 77.1 73.9 73.8

Sulfonamides and trimethoprim
(J01E)*

93.4 79.7 69.5 57.7 52.4 45.1 37.6 34.2

Macrolides (J01FA)( 101.6 86.5 81.6 75.4 93.4 96.6 104.5 125.2

Quinolone (J01M) 0.6 0.6 0.7 0.6 0.7 0.9 0.8 0.8

Diagnosis (ICD-9 code)

Acute otitis media* 185.0 159.6 136.6 116.4 112.8 99.6 93.8 98.2

Bronchitis* 73.7 61.5 51.3 44.3 46.1 40.3 41.7 48.4

Upper respiratory tract 
infection*

164.9 138.8 125.9 109.3 112.5 104.4 106.2 118.6

Pneumonia( 7.9 7.3 8.3 7.6 7.4 7.6 8.5 10.2

Sinusitis 12.6 11.2 10.8 9.6 10.6 10.1 9.9 11.7

Lower urinary tract infection* 10.1 10.3 10.1 9.7 10.4 9.9 9.6 9.6

Skin/soft tissue infection* 17.1 17.9 17.3 16.4 16.4 16.7 16.9 16.6

Table. Trends in antibiotic prescribing rates and indications for British Columbian children
less than 15 years of age, 1996 to 2003.


