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ABSTRACT

Objective: Codeine may result in death or respiratory depression in children, particularly who are rapid metabolizer of CYP2D6,
therefore it should be used cautiously among children under 12 years of age. This study was to investigate the prescribing pattern
of codeine among children according to the age group, prescribed diagnosis, type of medical service and medical specialties,
Method: We used Korea Health Insurance Review and Assessment Service—National Patient Sample (HIRA—NPS) database. Study
subjects included inpatients or outpatients, who were prescribed codeine between January, 1, 2011 and December, 31, 2011,
Contraindicated use of codeine was defined as the use of codeine at least one times under aged 12, Age groups were sub-—
classified according to the (2 years, 2—4 years, 5-8 years, and 9-11 years, Frequently prescribed diagnosis (ICD—10), type of
medical service, and medical specialties were also described among codeine users under aged 12, Results: Codeine users were
6,411 inpatients (9,958 prescriptions), and 3,397 outpatients (6,258 prescriptions), respectively, Codeine prescription under 12 years
of age were 2,1% (210 prescriptions) among inpatients, and 12,3% (776 prescriptions) among outpatients (p—value0,05), Outpatient
prescriptions of codeine under 12 aged were issued mostly from primary care clinics and frequent diagnosis were unspecified
bronchopneumonia (51,6%), and vasomotor rhinitis (23.7%). Conclusion: This study found prescribing of codeine under 12 aged is
common in outpatient and primary clinics, Nationwide and community—based efforts should be needed to reduce inappropriate

prescribing among children.

KEY WORDS: codeine, children, primary care, physician specialty, drug utilization review
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Table 1. Characteristics of codeine users according to inpa-
tients and outpatients in 2011.

Characteristics of study No. of patients (%)

patients Inpatients  Outpatients pvalue
Age
Mean age (+SD)(year) 47.6 (£27.3) 43.8 (£25.2) <.0001*
0-11 146 (2.3) 298 (8.8)  <.0001**
12-18 132 (2.1) 194 (5.7)
19 - 30 716 (11.2) 515 (15.2)
31 - 50 1,878 (29.3) 1,223 (36.0)
51-70 2,404 (37.5) 939 (27.6)
70+ 1,135 (17.7) 231 (6.8)
Sex
Male 2,670 (41.6) 1,372 (40.4) 0.23**
Female 3,741 (58.4) 2,025 (59.6)
Location of prescription
issued
Metropolitan 3,385 (52.8) 2759 (81.2) <.0001**
City 1,196 (18.7) 452 (13.3)
Rural area 1,896 (29.6) 188 (5.9)
Total 6,411 (100) 3,397 (100)

*p-value was estimated by t-test. **p-value was estimated by Chi-
square test or Mantel Haenszel Chi-square test.
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Table 2. Contraindicate use in codeine under 12 years old and age distribution according to inpatients and outpatientin 2011.

Contraindicated use in codein under 12 year old*
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Characteristics - - p-value**
Inpatients Outpatients
Prescription under 12years 210/9,958 (2.1) 776/6,298 (12.3) <0.05
Mean age (£S.D) (year) 6.0 (£3.2) 6.0 (£3.2)
Prescription according to age groups
Neonates (< 28days) 0 (0.0) 0 (0.0) NA
Infants (28 days to < 2yrs) 21 (10.0) 32 (4.1) 0.0008
Children (2 yrs to < 5yrs) 77 (36.7) 322 (41.5) 0.21
Children (5 yrs to < 9yrs) 70 (33.3) 292 (37.4) 0.25
Children (9 yrs fo < 12yrs) 42 (20.0) 130 (16.8) 0.27
Total 210 (100) 776 (100)
NA (Not available); *(No. of prescription under 12years/No. of total prescriptions); **(p-value was estimated by Chi-square)
Table 3. The specialties and the type of medical service among codeine users under 12 years in 2011.
a. Inpatient specialties and the type of medical service among codeine users under 12 years in 2011.
. Medical care institution
Specialty Total - - - —
Tertiary hospital General hospital Clinic
Pediatrics 150/177 (84.7) 111/136 (81.6) 3/3 (100.0) 36/38 (94.7)
Internal medicine 25/7,562 (0.3) 5/5,787 (0.0) 7/1,092 (0.6) 13/683 (1.9)
Ophthalmology 12/18 (66.7) 12/18 (66.7) 0/0 (0.0) 0/0 (0.0)
Otorhinolaryngology 6/379 (1.6) 4/288 (1.4) 1/12 (8.3) 1/79 (1.3)
Emergency medicine 4/335 (1.1) 2/300 (0.7) 2/35 (5.7) 0/0 (0.0)
Family medicine 3/395 (0.8) 0/223 (0.0) 0/103 (0.0) 3/69 (4.3)
Surgery 3/206 (1.5) 3/166 (1.8) 0/29 (0.0) 0/11 (0.0)
Urology 2/18 (11.1) 2/17 (11.8) 0/1 (0.0) 0/0 (0.0)
conservative dentistry 2/3 (66.7) 2/3 (66.7) 0/0 (0.0) 0/0 (0.0)
Orthopedics 2/265 (0.8) 2/141 (1.4) 0/64 (0.0) 0/60 (0.0)
p-value <.0001* <.0001* 0.0018*
*The result of Fisher's exact probability test
b. Outpatient specialties and the type of medical service among codeine users under 12 years in 2011.
. Medical care institution
Specialty Total - - - —
Tertiary hospital General hospital Clinic
Internal medicine 381/4,356 (8.7) 0/449 (0.0) 0/311 (0.0) 381/3,596 (10.6)
Pediatrics 325/366 (88.8) 0/0 (0.0) 0/0 (0.0) 325/366 (88.8)
Otorhinolaryngology 52/1,152 (4.5) 0/55 (0.0) 0/0 (0.0) 52/1,097 (4.7)
Ophthalmology 5/18 (27.8) 0/0 (0.0) 0/0 (0.0) 5/18 (27.8)
Neurosurgery 4/26 (15.4) 0/1 (0.0) 0/12 (0.0) 4/13 (30.8)
Family medicine 3/53 (5.7) 0/11 (0.0) 0/0 (0.0) 3/42 (7.1)
Orthopedics 3/141 (2.) 0/4 (0.0) 0/9 (0.0) 3/128 (2.3)
Dermatology 2/69 (2.9) 0/10 (0.0) 0/0 (0.0) 2/59 (3.4)
Emergency medicine 1/12 (8.3) 0/2 (0.0) 1/10 (10.0) 0/0 (0.0)
p-value NA 0.0013* 0.0013*
NA (not available); *(The result of Fisher's exact probability test)
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Table 4. Frequent diagnosis of codeine prescription under 12 aged in 2011.

a. Inpatient diagnosis of codeine prescriptions under 12 aged in 2011.

Medical care institution

Diagnosis Total - - - —
Tertiary hospital General hospital Clinic
Bronchopneumonia, unspecified (J18) 46/798 (5.8) 36/639 (5.6) 5/117 (4.3) 5/42 (11.9)
Acute bronchitis due to Mycoplasma pneumonia (J20) 32/973 (3.3) 17/537 (3.2) 2/271 (0.7) 13/165 (7.9)
Bronchitis, not specified as acute or chronic (J40) 22/637 (3.4) 21/421 (5.0) 1/152 (0.7) 0/64 (0.0)
Acute maxillary sinusitis, Not specified as recurrent (JO1) 21/128 (16.4) 4/71 (5.6) 0/6 (0.0) 17/51 (33.3)
Predominantly allergic asthma (J45) 18/549 (3.3) 7/393 (1.8) 1/72 (1.4) 10/84 (11.9)
Others 71/6,873 (1.0) 59/5,541 (1.1) 4/793 (0.5) 8/539 (1.5)
p-value <.0001* 0.76* <.0001*
*The result of Fisher’s exact probability test
b. Outpatient diagnosis of codeine prescriptions under 12 aged in 2011.
. . Medical care institution
Diagnosis Total - - - —
Tertiary hospital General hospital Clinic
Acute bronchitis due to Mycoplasma pneumonia (J20)  365/1,911 (19.1) 0/43 (0.0) 0/154 (0.0) 365/1,714 (21.3)
Predominantly allergic asthma (J45) 61/379 (16.1) 0/19 (0.0) 0/29 (0.0) 61/331 (18.4)
Vasomotor rhinitis (J30) 60/289 (20.8) 0/27 (0.0) 0/9 (0.0) 60/253 (23.7)
Streptococcal pharyngitis (J02) 54/359 (15.0) 0/6 (0.0) 0/0 (0.0) 54/353 (15.3)
Bronchopneumonia, unspecified (J18) 47/105 (44.8) 0/9 (0.0) 0/5 (0.0) 47/91 (51.6)
Others 189/3,225 (5.9) 0/429 (0.0) 1/155 (0.¢) 188/2,641 (7.1)
p-value NA 0.52* 0.52

NA (not available); *(The result of Fisher's exact probability test)
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