
Introduction

Materials and Methods

Increased use of broad-spectrum antibiotics is

closed related to antimicrobial resistance [1].

Therefore, the need for measurement of appropriate

antibiotic use has been emphasized [2]. There is

various step in measurement of appropriate

antibiotic use such as diagnosis, empiric therapy,

dosing, de-escalation, and duration of therapy [3].

The result of appropriateness can be changed

according to the definition of appropriate antibiotic

use [4].

The aim of this study was select potential quality

indicators (Qis) by systematic review of the

literatures and to determine the key indicators thar

are necessary and important in ROK through expert

agreement.

We identified key QIs to measure the
appropriateness of antibiotics. These QIs can be
used to identify targets for improvement and to
evaluate the effects of antibiotic stewardship
intervention.
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Table 1. Ranking in key indicators for admitted and outpatients and applicability in 

point surveillance study.
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The systematic literature review identified 23 potential

QIs, from 21 studies. Ultimately, 17 key indicators were

retained, with a high level of agreement (13 QIs for

admitted patients, 7 for outward patients and 3 for

surgical prophylaxis) (Figure 2).

Figure 1 Search strategy

A systematic literature review was performed in

order to retrieve a list of potential key QIs. We

screened literature using database of PubMed,

Embase, and Cochrane. Search strategy was shown

in Figure 1.

These candidates were evaluated by multidisciplinary

expert panel using a RAND-modified Delphi procedure,

using two online questionnaires and a face-to-face

meeting between them. Twenty-five expert panels with

diverse backgrounds (infectious diseases specialist,

urologist, laboratory medicine doctors, pediatric infectious

disease specialists, otorhinolaryngology doctors,

gastrointestinal doctors, pulmonologist, general surgeon,

and researcher in National Evidence-Based Healthcare

Collaborating Agency) participated in the consensus

procedure.

A Likert scale (ranging 1-7) was used for the evaluation of

appropriateness of the potential key QIs and items with

median score 6 or 7 were accepted if there was no

disagreement. In addition, we grade each QI into

admission, outward, or surgical prophylaxis using the

Likert scale. If the score was 6 or 7, we considered it as

appropriate application.

Quality indicators

Inpatients Outpatients

Ranking Total score Applicability Ranking Total score Applicability

QI 1. Empirical systemic antibiotic therapy should be pre

scribed according to the institutional, national, or intern

ational guideline

1 114 Yes 1 114 Yes

QI 6. Empirical antibiotic therapy should be changed to

pathogen-directed therapy if culture results become avai

lable

2 109 Yes 2 109 Yes

QI 3. When starting systematic antibiotic therapy, speci

mens for culture from suspected sites of infection shoul

d be taken as soon as possible, preferably before antibio

tics are started

3 103 Yes

QI 2. Before starting systemic antibiotic therapy, at least

two sets of blood cultures should be taken

4 100 Yes

QI 7. Dose and dosing interval of systemic antibiotic the

rapy should be adapted to renal function

5 96 Yes 3 96 Yes

QI 17. Antibiotics should be prescribed in appropriate d

uration

6 92 No 4 92 No

QI 4. An antibiotic plan should be documented in the ca

se notes at the start of systemic antibiotic therapy

7 89 Yes

QI 9. Empirical antibiotic therapy for presumed bacterial

infection should be discontinued based on the lack of cli

nical and/or microbiological evidence of infection. The

maximum duration of empirical systemic antibiotic treat

ment should 87 be 7 days

8 88 No 5 88 No

QI 14. Contraindications (history of allergy, anaphylaxis,

or toxicity) should be taken into account when prescribi

ng antibiotics

9 87 No 6 87 No

QI 18. Antibiotics with anaerobic activity combination of

two or more antimicrobials

10 84 No

QI 5. Systemic antibiotic therapy should be switched fro

m i.v. to oral antibiotic therapy within 48-72 hr on the b

asis of the clinical condition and when oral treatment is

adequate

11 82 No

QI 20. Follow up cultures 4-7 days after initial blood cult

ure positivity (bloodstream infection due to Staphylococ

cus aureus and fungi)

12 69 No

QI 8. Therapeutic drug monitoring should be performed

when the therapy duration is >3 days for aminoglycosid

es and >5 days for vancomycin

13 52 No 7 84 No

After sum of importance score and applicability, 6

key QIs [6 QIs (1-6) for admitted patients and 3 (1,

2 and 5) for outward patients] were finally selected:

(1) prescribe empirical antibiotic therapy

according to guideline, (2) change empirical to

pathogen-directed therapy, (3) take cultures from

suspected sites of infection, (4) take 2 blood

cultures, (5) adapt antibiotic dosage to renal

function, and (6) document antibiotic plan (Table

1). In surgical prophylaxis, prescribe according to

guideline and initiate antibiotics one hour before

incision was finally selected (Table 2).

Ranking Quality indicators Total score Applicability

1 QI 10. Surgical prophylaxis antibiotic therapy should be prescri

bed according to guideline

113 Yes

2 QI 11. Surgical prophylaxis antibiotic therapy should be initiate

d within 1 hr before incision

109 Yes

3 QI 12. Surgical prophylaxis antibiotic therapy should be discont

inued within 1 day

103 No

4 QI 17. Antibiotics should be prescribed in appropriate duration 92 No

5 QI 24. Dose of surgical prophylaxis antibiotics should be adjust

ed according to body weight

58 No

Table 2. Ranking in key indicators for surgical prophylaxis and applicability 

in point surveillance study.
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Figure 2 Flowchart of the study


