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Background: The use of topical antibiotics (TA) for prophylactic purposes after clean dermatologic procedures
(CDP) is generally not recommended, and the prescription of TA needs to be individualized in consideration of
each patient’s situation and underlying disease. The aim of this study was to determine the proportion of patients
who underwent CDP in outpatient settings and were prescribed TA inappropriately, as well as the factors that may
affect the prescription of TA.

Methods: Outpatient visits coded for CDP were selected using claims data from the Health Insurance Review and
Assessment Service in 2018. Of these, patients receiving TA prescriptions were classified as having inappropriate TA
use, and the proportion was estimated through technical analysis. A logistic regression analysis was used to identify
factors influencing inappropriate prescriptions.

Results: Data were analyzed using 423,651 visits, and TA was prescribed for approximately 1.9% of the visits. TA us-
age was higher among women (2.0%), 0-19 years of age (2.2%), medical aid (2.2%), clinic settings (2.4%), and met-
ropolitan areas (2.0%). TA was prescribed more frequently in urology (8.6%), pediatrics (5.0%), and dermatology
(4.2%) than in other specialties.

Conclusion: The prescription rate of TA after CDP was 1.9% using the 1.4 million patient sample from the national
health insurance claims data in Korea, which is equally weighted to represent 50 million people. Although the pro-
portion of inappropriate TA prescriptions in Korea is lower than that in other nations, it cannot be overlooked be-
cause of the large number of cases. Efforts to improve quality are required to reduce the number of inappropriate
prescriptions.
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INTRODUCTION

There are a number of dermatological procedures and surgeries for
the diagnosis and treatment of skin diseases. Wounds inevitably occur
after a procedure or surgery, and wound management to prevent sec-
ondary infection and ensure proper healing is very important.” Infec-
tion is the most common impediment to normal wound recovery, and
a number of pre-and post-management procedures are performed to
prevent infection and help rapid recovery. Disinfectants, such as
chlorhexidine and povidone, and antibiotic ointments, such as mupi-
rocin and bacitracin, are most used in pre-and post-management, re-
spectively.?

However, excessive use of topical antibiotics (TA) leads to antibiotic
resistance, allergic contact dermatitis, anaphylaxis, and an increase in
unnecessary medical costs.” In a practical view, the expected outcome
of using prophylactic TA is also insignificant.”

Most dermatological procedures and surgeries are relatively simple,
the treatment site is usually clean or clean-contaminated, and the inci-
dence of secondary infection is very low.*? There is insufficient evi-
dence for using a TA to treat a clean lesion caused by a procedure or
surgery, and the American Academy of Dermatology and the Ameri-
can Academy of Family Medicine recommend the routine use of TA
on a surgical wound.*”

When comparing TA and petrolatum/paraffin products, studies
have shown that petrolatum/paraffin products could be a more appro-
priate treatment if the wound in the treatment area is not severe. Sev-
eral studies have shown that there is no significant difference between
the two products in the prevention of infection at the wound site,” and
petrolatum-based products are safer and have relatively superior clini-
cal results.”

However, TA are recommended for dirty or infected wounds, immu-
nocompromised patients, and patients with a high risk of infection. In
other words, the prescription of TA needs to be individualized in con-
sideration of each patient’s situation and underlying disease.>”

Many studies have reported high rates of antibiotic use regardless of
the indications. Few studies have measured the prescription rates of
TA for prophylaxis following dermatological procedures. Levender et
al.” reported that an estimated 212 million dermatologic procedure
(CDP) were performed between 1993 and 2007, and TAs were used in
10.6 million (5.0%) procedures. Dermatologists performed 63.3% of
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dermatologic surgical operations, with 8.0 million (6.0%) of these pro-
cedures including TA prophylaxis. However, there was a significant de-
crease in the use of TA prophylaxis from 1993 to 2007, indicating that
providers’ practices are changing to meet the standard of care.® In a
study by Lapolla et al.,” the National Ambulatory Medical Care Survey
found a substantial decrease in TA linked with dermatologic surgery
from 1993 to 2007, but it can be seen that it remains around 4%. Fathy
et al."” showed that patients visited by dermatologists received an esti-
mated 10.2% and 5.75% TA prescriptions per year for biopsies and ex-
cisions, respectively; the prescription rate was found higher among
dermatologists compared to non-dermatologists. Barbieri et al.'”
found that prescriptions for oral antibiotics in conjunction with benign
excisions increased from 2.9% to 4.4% of visits, malignant excisions
from 4.2% to 6.3%, and Mohs surgery from 9.9% to 13.8% of visits.

In studies conducted in the United Kingdom, Ferguson et al.'® re-
ported that antibiotics prescribed regardless of all indications were
44.5 million in 1995 and 34.2 million in 2000; Eady et al."”” found that
the antibiotics prescribed for the treatment of acne were 3.3 million in
1995 and 2.6 million in 2000, so a high rate of antibiotic prescriptions
could be considered a phenomenon that is observed in many coun-
tries.

Although studies have been conducted in the United States, the
United Kingdom, and Germany, there has been no research in Asian
countries, including South Korea. Therefore, this study aimed to un-
derstand the status of prophylactic TA use after a CDP in South Korea.
In addition, this study attempted to assess the factors that may influ-
ence the use.

METHODS

1. Data

This study used the 2018 National Patient Sample (NPS) claims data
from the Health Insurance Review and Assessment Service (HIRA)
(serial number: HIRA-NPS-2018-002). The HIRA-NPS is a population-
representative sample dataset that provides demographic information,
medical use, prescriptions, and injury reports for 1.4 million patients

out of a total population of 50 million.

Exclusion

- Infection diagnosis code (n=239,772)
- More than two procedures (n=25,166)
- Invalid data (e.g., missing value) (n=2,990)

Figure 1. Selection process of patients with

Topical antibiotic prescription (n=8,215)
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2. Study Population and Selection Process of Patients with
Clean Dermatologic Procedure

The purpose of the research was to evaluate the use of TA among pa-
tients who received CDP in outpatient settings. The TA and CDP con-
sidered in this study were selected from TA and dermatological proce-
dures that were mentioned in previous studies."*>® The operational
definition of CDP is based on the fact that dermatologic surgery
wounds do not meet the criteria for the CDC classification scheme of
surgical wounds, and several dermatology studies used the expanded
definition of either clean or clean-contaminated wounds to describe
dermatology surgery wounds.'*'® The operational definition of TA is
TA prescribed for prophylactic purposes following dermatologic sur-
gery. HIRA-NPS data were then queried to select outpatient visits that
were coded for a CDP (Appendix 1). The selection process for this
study is illustrated in Figure 1. The number of outpatient visits coded
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for the CDPs was 691,578. Procedures were confirmed by searching
the International Classification of Diseases, 10th Revision for all proce-
dure codes related to the skin and subcutaneous tissues.” Of these,
239,772 visits that included infection codes (Appendix 2) were exclud-
ed. A total of 25,166 visits coded for more than two procedures were
excluded. We excluded 2,990 visits with invalid data (e.g., missing val-
ues). We analyzed 14,121,529 visits by assigning a weight of 33.3 to the
extracted 423,651 visits.

This study was exempted from ethical approval by the Chungnam
National University Institutional Review Board (202005-SB-042-01).

3. Statistical Analysis

The chi-square test was performed to assess differences in the degree
of prescription for TAs depending on the general characteristics: sex
(male, female), age (0-19, 20-39, 40-64, 65, and older), insurance type

Table 1. Comparison of the degree of prescription for topical antibiotics depending on the general characteristics

Topical antibiotics use

Characteristic Total Yes P-value
Unweighted frequency ~ Weighted frequency ~ Unweighted frequency ~ Weighted frequency Weighted %
Total 423,651 14,121,529 8,215 273,830 1.9
Sex
Male 226,768 7,558,829 4212 140,398 19 <0.001
Female 196,883 6,562,701 4,003 133,432 2.0
Age (y)
0-19 74,891 2,496,317 1,681 56,032 2.2 <0.001
20-39 98,566 3,285,512 2,054 68,466 2.1
40-64 171,583 5,719,378 3,027 100,899 1.8
>65 78,611 2,620,322 1,453 48,433 1.8
Insurance type
National health insurance 403,344 13,444,638 7,766 258,864 1.9 <0.001
Medical aid 20,307 676,891 449 14,966 2.2
Location of medical institutions
Non-metropolitan area 129,132 4,304,347 2,239 74,632 1.7 <0.001
Metropolitan area 294,519 9,817,183 5,976 199,198 2.0
Medical institution type
Tertiary hospital 28,884 962,788 563 18,766 19 <0.001
General hospital 64,832 2,161,040 944 31,466 1.5
Hospital 74,534 2,484,438 575 19,166 0.8
Clinic 255,401 8,513,263 6,133 204,431 2.4
Specialty
Dermatology 66,069 2,202,272 2,770 92,332 42 <0.001
Internal medicine 11,324 377,462 135 4,500 1.2
General practitioner 61,173 2,039,075 1,874 62,466 3.1
General surgery 65,922 2,197,376 1,178 39,266 1.8
Orthopedic surgery 135,334 4,511,080 371 12,367 0.3
Neurosurgery 11,857 395,228 67 2,233 0.6
Plastic surgery 17,857 595,225 205 6,833 1.1
Obstetrics & gynecology 9,797 326,564 323 10,767 3.3
Pediatrics 3,962 132,064 198 6,600 5.0
Urology 7,438 247,930 638 21,266 8.6
Family medicine 6,229 207,631 145 4,833 2.3
Emergency medicine 16,424 547,460 234 7,800 1.4
Others 10,265 342,162 77 2,567 0.8

P-value was calculated for weighted frequency by chi-square test.
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(national health insurance [NHI], medical aid), location of a medical
institution (metropolitan area, non-metropolitan area), medical insti-
tution type (tertiary hospital, general hospital, hospital, clinic), spe-
cialty (dermatology, orthopedic surgery, general surgery, general
practitioner, plastic surgery, emergency medicine, neurosurgery, in-
ternal medicine, obstetrics and gynecology, urology, family medicine,
pediatrics, etc.). Our classification of TAs included mupirocin, neomy-
cin, gentamicin, betamethasone/gentamicin, and betamethasone/
clotrimazole/gentamicin. Lastly, to identify factors affecting the pre-
scription of TA during outpatient visits that are coded for the CDP, we
conducted logistic regression with the use of TAs as the dependent
variable, and sex, age, insurance type, location of the medical institu-
tion, medical institution type, and specialty as independent variables.
The variance inflation factor was 1.1, and the condition index was <10
as a result of evaluating multicollinearity among the independent vari-
ables.

Multiple logistic regression analyses were conducted to identify the
factors associated with TA use during outpatient visits for CDP. Model
1 was adjusted for sex, age, insurance type, location of medical institu-
tions, and medical institution type, whereas model 2 was adjusted for
sex, age, insurance type, location of medical institutions, medical insti-
tution type, and specialty. The results of model 1 were parallel to those

of the univariate analysis in Table 1.

RESULTS

The total number of visits prescribed for TAs following the CDP was
1.9%. TAs were prescribed to 1.9% of men and 2.0% of women who
underwent CDP. The TA prescription rates for each age group were 2.2,
2.1, 1.8, and 1.8, respectively. A total of 1.9% of the patients with NHI
were prescribed TAs, whereas 2.2% of those with medical aid were
prescribed TAs. A total of 1.7% and 2.0% of visits in non-metropolitan
areas and metropolitan areas, respectively, were prescribed TAs. TA
prescriptions were linked to 1.9%, 1.5%, 0.8%, and 2.4% of tertiary hos-
pitals, general hospitals, hospitals, and clinics, respectively. Therefore,
patients with medical aid, patients who visited a clinic, and patients in
metropolitan areas were more likely to receive TAs after CDP. In order
of descending frequency by specialty, TA prescriptions were as follows:
urology (8.6%), pediatrics (5.0%), and dermatology (4.2%) (Table 1).

Model 1 showed results similar to those of univariate analysis, while
model 2 presented slightly different results, particularly in sex, age, and
medical institution type. In model 2, a lower odds ratio was observed
in women (odds ratio [OR], 0.96; 95% confidence interval [CI], 0.95-
0.97) than in men. Patients in the 20-39 age group (OR, 1.15; 95% CI,
1.13-1.16) had a greater risk than other age groups. The risk increased
in patients who had visited a general hospital (OR, 1.17; 95% CI, 1.15-
1.20), rather than in those who had visited other types of medical insti-
tutions (Table 2).
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Table 2. Logistic regression to identify factors affecting the prescription of topical

antibiotics during outpatient visits that are coded for the clean dermatological

procedure

Demographic and social
characteristic

Model 1

Model 2

Sex
Male
Female
Age ()
0-19
20-39
40-64
>65
Insurance
National health insurance
Medical aid
Area
Non-metropolitan area
Metropolitan area
Medical institution

1.00 (Reference)
1.08 (1.03-1.12)

1.00 (Reference)
0.98 (0.91-1.04)
0.83(0.78-0.89)
0.84 (0.78-0.90)

1.00 (Reference)
1.17 (1.06-1.29)

1.00 (Reference)
1.15 (1.09-1.21)

1.00 (Reference)
0.96 (0.95-0.97)

1.00 (Reference)
1.15(1.13-1.16)
1.09 (1.07-1.10)
1.09 (1.08-1.11)

1.00 (Reference)
1.23 (1.21-1.25)

1.00 (Reference)
1.11(1.10-1.12)

Tertiary hospital 1.00 (Reference) 1.00 (Reference)
General hospital 0.76 (0.68-0.84) 1.17 (1.15-1.20)
Hospital 0.40 (0.35-0.45) 0.87 (0.85-0.89)
Clinic 1.25(1.14-1.37) 1.02 (1.01-1.04)
Specialty
Dermatology 1.00 (Reference)
Internal medicine 0.27 (0.26-0.28)
General practitioner 0.72 (0.71-0.73)
General surgery 0.41 (0.40-0.41)
Orthopedic surgery 0.06 (0.06-0.06)
Neurosurgery 0.13(0.12-0.13)
Plastic surgery 0.26 (0.26-0.27)
Obstetrics & gynecology 0.79 (0.77-0.81)
Pediatrics 1.28 (1.25-1.32)
Urology 2.13(2.09-2.16)
Family medicine 0.55 (0.53-0.57)
Emergency medicine 0.31(0.30-0.32)
Others 0.16 (0.16-0.17)

Values are presented as odds ratio (95% confidence interval). Model 1: adjusted for
sex, age, insurance type, location of medical institutions, and medical institution
type; model 2: adjusted for sex, age, insurance type, location of medical institutions,
medical institution type, and specialty.

DISCUSSION

The prophylactic use of TAs for clean or clean-contaminated wounds
following dermatological procedures is no longer recommended by
guidelines. In this study, the status of TA used for these purposes was
investigated, as well as the factors influencing the use of TAs. Data
from 423,651 visits were analyzed, and TAs were prescribed in approxi-
mately 1.9% of the visits. Patients with medical aid, people who use
medical facilities in metropolitan areas, especially general hospitals,
and urologists and dermatologists, have a higher possibility of receiv-
ing inappropriate TA prescriptions.

This research builds upon prior studies that reported antibiotic use
between 2.9% and 13.8% of the CDP.*'" In this study, the prescription
rate of TAs after the CDP was 1.9%.
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The most inappropriate TAs used by medical institution types were
clinics (2.5%), tertiary hospitals (1.9%), general hospitals (1.5%), and
hospitals (0.8%). The rate of inappropriate TA prescriptions in clinics is
unusually high compared with other types of medical institutions. This
may be due to the different nature of primary care in Korea compared
to other countries with strong primary care, where there is little differ-
ence in quality between specialists and primary care. In Western
countries, clinics usually care for outpatients, while hospitals primarily
care for inpatients. A patient must first consult a primary physician
and acquire a referral letter before visiting a doctor at the hospital. Fol-
lowing the conclusion of the medical care, the patient was released
back to his or her primary physician. Thus, clinics and hospitals have a
collaborative relationship.'® In contrast, the Korean government al-
lows clinics to provide inpatient facilities and hospitals to offer a wide
scale of services to outpatients.'™'® Patients in Korea do not require a
referral slip to access either clinics or hospitals.' Therefore, the com-
petitive nature of the clinical-hospital relationship seems to have re-
sulted in a strong motivation to draw and retain as many patients as
possible to maximize their income by offering the most available ser-
vices. Whether it was effective or appropriate may not necessarily be
important.

The rate of inappropriate TA use in hospitals is noticeably lower
than that in other medical institutions. If most patients in the hospital
are elderly or poor, they may have been asked to purchase an over-the-
counter antibiotic ointment from a relatively inexpensive pharmacy
after the CDP. If so, the prescription rate for TAs would be low because
the data only collected information on prescribed drugs. In general,
public hospitals and health facilities provide uninsured coverage at
lower retail prices than private institutions, which explains why public
hospitals handle a higher proportion of disadvantaged and medical
aid patients.'” Separating tasks of prescribing and dispensing between
doctors and pharmacists, which was adopted in 2000, was seen by
doctors as jeopardizing their economic interests and resulted in
strikes. Separation reform had both positive and negative consequenc-
es. In terms of antibiotic prescriptions, the number of antibiotics pre-
scribed by doctors decreased after the reform. However, without in-
centives (income) under the new system, physicians tend to prefer ex-
pensive branded drugs to inexpensive ones.”*" Therefore, physicians
at hospitals may prefer not to prescribe expensive antibiotics to the el-
derly or medical aid patients.

The number of medical institutions varies by geography, which ex-
plains the improper use of TAs in metropolitan regions. Medical per-
sonnel are heavily concentrated in Seoul and the six largest cities be-
cause of the widening income gap between major cities and rural ar-
eas, as well as the significant concentration of healthcare facilities and
communities in these large cities. Despite accounting for only about
47% of the country’s total population, Seoul and the six major cities are
home to 51.4% of all general practitioners and 73.3% of specialists
(2005 data)."”

Inappropriate TA use is high among medical aid insurers because

the rate of use of medical services varies by the type of medical cover-
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age. In 2018, it was estimated that 62.4% of national health insurers
and 72.0% of medical aid insurers used medical services.?? Inappro-
priate use of TAs is high among medical aid patients due to their rela-
tively high use of medical services. Noh et al.,* who analyzed factors
related to outpatient utilization in Korea, reported that medical aid re-
cipients showed higher outpatient utilization than NHI beneficiaries.
The higher outpatient utilization among medical aid patients, accord-
ing to Shin et al.,*” can be attributed to two factors. The first is the over-
use of health care services, which is exacerbated by the fact that medi-
cal aid is either free or significantly less expensive than health insur-
ance. Second, because medical aid is reimbursed on a fee-for-service
basis, healthcare practitioners may have prescribed excessive treat-
ment.*” Health insurers are subjected to 20% and 30% co-payments
for inpatient care and outpatient care, respectively, while the Medical
Aid Program covers both the insurance premium and co-payments for
medical aid recipients.**® According to Gwatkin,?” lower-income
groups in high-income nations use health care more frequently as a
benefit of their social security system.

The relatively high rate of inappropriate use of TAs in pediatric pa-
tients may be due to false medical beliefs. Two of the six reasons that
may cause overutilization/overtreatment, summarized by Kazemian
et al.,*® reflect that incorrect medical beliefs lead to inappropriate
medical care. The first reason is that the beliefs of patients and caregiv-
ers are that more testing and use of drugs provide better care. The sec-
ond reason is the attitude of the doctor, who cannot reject the wrong

°Y also states that

requests from patients.**” A study by Seock and Gun
there is a prevalent belief that faster and more medical tests and treat-
ments are better in Korea. For example, some patients require injec-
tions for a simple cold and go to the hospital for so-called nutritional
injections even if they experience fatigue.*

Interestingly, urology prescribed the most TAs compared with other
specialties (Supplement 1). The answer may lie in the history of urolo-
gy in South Korea. Before the department of urology was recognized as
an independent subject in 1954, urological diseases, including sexually
transmitted diseases, were treated by the Department of dermatology-
urology, internal medicine, or surgeon.** Furthermore, the national
regulations on sexually transmitted diseases established in 2000 au-
thorized urology, along with dermatology, obstetrics, and gynecology
departments, to treat and prevent sexually transmitted diseases.*” As a
result, there is no clear distinction between the department of urology
and the department of dermatology, so even today, practitioners in the
department of urology continue to treat dermatological diseases as
well.

Although a relatively lower rate of TA use was observed, further in-
vestigation, such as a review of actual medical records, is needed to
address the limitations of this study. This study has limitations, mainly
in terms of methodology. The first limitation is that health insurance
claim data only includes information about medical utilization (e.g.,
medication or use of medical supplies and equipment) covered by
NHI. As data on patients who received uninsured medications or un-

covered procedures could not be included, the total amount of TA use

https://doi.org/10.4082/kjfm.21.0139



236  www.kjfm.or.kr

in the CDP may have been underestimated. The second limitation was
that only the affecting factors available in the claim data could be con-
sidered, thus failing to consider other factors that could influence in-
adequate prescription. Third, the clinical adequacy of TA could not be
considered. Although there is no information on the accuracy of the
diagnosis of infectious diseases in the Korean health insurance claims
data, there may be some inaccurate diagnosis codes.

In conclusion, using the 1.4 million patient sample from the NHI
claims data, the prescription rate of TA after CDP was found to be 1.9%.
While the proportion of inappropriate TA prescriptions is lower than
in other countries, the high number of cases should not be underesti-
mated. Quality assurance measures are required to minimize inappro-

priate prescriptions for TA.
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Appendix 1. Clean dermatologic procedures

Clean dermatologic procedures ICD-10 codes
Dermabrasion, less than 25 cm? NO111
Dermabrasion, greater than 25 cm? NO112
Skin electric cauterization or cryosurgery, less than 25 cm? NO121
Skin electric cauterization or cryosurgery, greater than 25 cm? N0122
Laser therapy of skin, less than 10 cm? NO131
Laser therapy of skin, greater than 10 cm? and less than 50 cm? N0132
Laser therapy of skin, greater than 50 cm? NO133
Laser therapy of skin, pain relief purpose, €.g., herpes zoster N0134
Pulsed dye laser therapy, less than 10 cm? N1131
Pulsed dye laser therapy, greater than 10 cm? and less than 50 cm? N1132
Pulsed dye laser therapy, greater than 50 cm? and less than 100 cm? N1133
Pulsed dye laser therapy, greater than 100 cm? and less than 150 cm? N1134
Pulsed dye laser therapy, greater than 150 cm? and less than 200 cm? N1135
Excision of skin benign tumor, simple NO141
Excision of skin benign tumor, others NO142
Removal of pressure corn, electrodessication, cryotherapy or occlusive treatment N0143
Removal of pressure corn, excision NO144
Excision of skin malignant tumor, wide excision NO151
Excision of skin malignant tumor, wide excision and lymph node dissection N0152
Excision of skin malignant tumor, Mohs micrographic surgery N0153
Needle aspiration biopsy, skin 8501
Needle aspiration biopsy, muscle and soft tissue (8502
Needle aspiration biopsy, others 8506
Incisional biopsy, skin (8531
Incisional biopsy, muscle and soft tissue (8535
Incisional biopsy, others (8532
Breast needle biopsy (8641
Breast incisional biopsy (8642

ICD-10, International Classification of Diseases, 10th Revision.

Appendix 2. Infection diagnosis codes

Infection diagnosis codes ICD-10 codes
Enteritis caused by other organism not elsewhere classified A084, A085
Streptococcal sore throat J00, J020, J030, J040, J041, J042, JO69
Erysipelas A46
Streptococcus infection A491, B950, B951, B952, B954, B955
Staph infection A490, B957, B958
Bacterial infection, unspecified A499
Acute hepatitis C without hepatic coma B171
Cat-scratch disease A281
Other specified chlamydial infection A748, A749
Leishmaniasis, unspecified B551, B559
Lyme disease A938
Secondary syphilis of skin or mucous membranes A513, A630
Syphilis, unspecified A519
Unspecified infectious and parasitic diseases B64, B89, B99, G040, G048, G361
Unspecified keratitis H169
Conjunctivitis, unspecified H108, H109
Blepharitis, unspecified HO18, HO19
Abscess of eyelid H000, H010, HO18, HO19
Perichondritis of pinna, unspecified H610
Infective otitis externa, unspecified H600, H601, H602, H603, H609
Other acute otitis externa H604, H605, H608
Unspecified otitis media H669
Unspecified circulatory system disorder 1872, 1878, 1879, 199
Acute sinusitis, unspecified Jo19

(Continued on next page)

https://doi.org/10.4082/kjfm.21.0139



Min Soo Park, etal. ® Inappropriate Topical Antibiotics Use

Appendix 2. Continued
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Infection diagnosis codes ICD-10 codes
Acute pharyngitis J028, J029, J060
Acute upper respiratory infections of unspecified site J069, J399
Chronic rhinitis J310
Unspecified sinusitis (chronic) J329, J348
Pneumonia, organism unspecified J182, J188, J189
Bronchitis not specified as acute or chronic J209, J40, J980
Obstructive chronic bronchitis without exacerbation J448
Empyema without mention of fistula J869
Enteritis of unspecified site K509
Irritable colon K580, K589
Abscess of anal and rectal regions K610, K611, K612, K613, K614
Ulcer of anus and rectum K626
Perforation of intestine K631
Cystitis, unspecified N308, N309
Urinary tract infection, site not specified N390
Prostatitis, unspecified N419
Balanoposthitis N481, N512
Carbuncle and furuncle of neck L021
Carbuncle and furuncle of buttock 1023
Carbuncle and furuncle of leg, except foot L024
Carbuncle and furuncle of unspecified site L029
Cellulitis and abscess of finger, unspecified L030
Onychia and paronychia of finger L030
Cellulitis and abscess of toe, unspecified 1024, L030
Onychia and paronychia of toe L030
Cellulitis and abscess of unspecified digit 1024
Other cellulitis and abscess of face J340, K122, L020, L032
Other cellulitis and abscess of neck L021, L038
Other cellulitis and abscess of trunk 1022, L033
Other cellulitis and abscess of upper arm and forearm 1024, L031
Other cellulitis and abscess of hand except fingers and thumb 1024, L031
Other cellulitis and abscess of leg except foot L024
Other cellulitis and abscess of foot except toes L024

Other cellulitis and abscess of unspecified sites

Acute lymphadenitis

Impetigo

Pilonidal cyst with abscess

Pyoderma, unspecified

Pyoderma gangrenosum

Pyogenic granuloma

Other specified local infections of skin and subcutaneous tissue
Unspecified local infections of skin and subcutaneous tissue
Hidradenitis

Decubitus ulcer of unspecified site

Decubitus ulcer of ankle

Ulcer of lower limbs, except decubitus, unspecified

Ulcer of other part of foot, except decubitus

Chronic ulcer of other specified sites

Chronic ulcer of unspecified site

Gangrene

Open wound(s) (multiple) of unspecified site(s) complicated
Open wound of knee leg (except thigh) and ankle complicated
Open wound of foot except toe(s) alone complicated

Open wound of toe(s) complicated

Insect bite nonvenomous of other multiple and unspecified sites infected

Foreign body in conjunctival sac
Burn of unspecified degree of unspecified site of lower limb (leg)
Burn of unspecified site unspecified degree

L038, L028, L029, L038, L039, L983
L040, LO41, L042, L043, L048, L049

L00, LO10, LO11

L050

L080

L88

1928, 1929, L980

E832, K130, L010, L080, L088, L101, L302, L303, L308, L403, L444, L988
L088, L089, L988, R02

L732

L89

L89

L97

L97

1984

1581, L598

188, R02
T010,T018,T019, T058, T059, T141, T147
5810, S817, 5818, 5819, S910

8913

S911, 8912

5907, 7002, T003, TOOG, TO08, TO0Y, T140, T146
T151

T240,T244, 7250, T254
T273,T294,T300, T304

(Continued on next page)
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Appendix 2. Continued

Infection diagnosis codes ICD-10 codes
Blisters with epidermal loss caused by burn (second degree) unspecified site T273,7294,T300, T304
Infection and inflammatory reaction as result of cardiac device implant and graft 1826, 1827
Other postoperative infection 814
Contact with or exposure to venereal diseases 7202
Personal history of unspecified infectious and parasitic disease 7208
Personal history of other specified infectious and parasitic disease 7208

ICD-10, International Classification of Diseases, 10th Revision.
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