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Differences in the Clinical Outcome of Community-Acquired APN
According to the Appropriateness of Antibiotic Use
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Background: The purpose of this study was to find out the relationship
between appropriateness of antibiotic prescription and clinical outcomes
in patients with community-acquired acute pyelonephritis (CA-APN).
Methods: A multicenter prospective cohort study was performed in 8
Korean hospitals from September 2017 to August 2018. All hospitalized
patients aged >19 years diagnosed with CA-APN at admission were
recruited. Pregnant women and patients with insufficient data were
excluded. In addition, patients with prolonged hospitalization due to medi-
cal problems that were not associated with APN treatment were excluded.
The appropriateness of empirical and definitive antibiotics was divided
into “optimal,” “suboptimal,” and “inappropriate,” and optimal and sub-
optimal were regarded as appropriate antibiotic use. The standard for the
classification of empirical antibiotics was defined reflecting the Korean
national guideline for the antibiotic use in urinary tract infection 2018.
The standards for the classification of definitive antibiotics were defined
according to the result of in vitro susceptibility tests of causative organisms.
Clinical outcomes including clinical failure (mortality or recurrence) rate,

hospitalization days, and medical costs were compared between patients
who were prescribed antibiotics appropriately and those who were pre-
scribed them inappropriately. Results: In total, 397 and 318 patients were
eligible for the analysis of the appropriateness of empirical and definitive
antibiotics, respectively. Of these, 10 (2.5%) and 18 (5.7%) were inap-
propriately prescribed empirical and definitive antibiotics, respectively,
and 28 (8.8%) were prescribed either empirical or definitive antibiotics
inappropriately. Patients who were prescribed empirical antibiotics appro-
priately showed a lower mortality rate (0 vs 10%; P = .025), shorter
hospitalization days (9 vs 12.5 days; P = .014), and lower medical costs
(US$2,333 vs US$4,531; P = .007) compared to those who were prescribed
empirical antibiotics “inappropriately.” In comparison, we detected no sig-
nificant differences in clinical outcomes between patients who were pre-
scribed definitive antibiotics appropriately and those who were
prescribed definitive antibiotics inappropriately. Patients who were pre-
scribed both empirical and definitive antibiotics appropriately showed a
lower clinical failure rate (0.3 vs 7.1%; P = .021) and shorter hospitalization
days (9 vs 10.5 days; P = .041) compared to those who were prescribed
either empirical or definitive antibiotics inappropriately. Conclusions:
Appropriate use of antibiotics leads patients with CA-APN to better
clinical outcomes including fewer hospitalization days and lower medical
costs.
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Table 1. Appropriateness of antibiotic use among patients with community-acquired acute pyelonephritis

Optimal Suboptimal Inappropnate
Total Appropr: Prolonged Total Appropniate Prolonged Total Appropr: Prol d
(n=250) duration antibiotic use ®=355) duration antibiotic use @=29) duration antibiotic use
(=135 (n=115) @=19) @=36) @=12) @=17)
Patients who met intravenous to oral amtiviotic 108 (43.2) 56 (41.5) 52(45.2) 17 (30.9) 3(15.8) 14(38.9) 7(24.1) 3(25.0) 4(23.35)
switch criteria on hospital day 7
Change to oral antibiotics 40 (16.0) 25(18.5) 15 (13.0) 23¢6.6) 0(0) 2(5.56) 1(34) 1(83) 0(0)
Mat e ofp ibiotics 68(27.2 31(Q23.0) 37(32.2) 15(27.3) 3(15.8) 12(33.3) 6(20.7) 2(16.7) 4(23.5)
Patients who did not meet intravenous to oral 13(5.2) 7(5.2) 6(5.2) 7(12.7) 3(15.8) 4(1L]) 3(10.3) 1(83) 2(11.®)
antibiotic switch criteria on hospital day 7
Patients who were not eligible for evaluation for 129 (51.6) 72(33.3) 57 (49.6) 31(36.3) 13 (68.4) 18 (50.0) 19(65.5) 8 (66.7) 11 (64.7)

intravenous to oral antibiotic switch

Table 2. Clinical outcomes of community-acquired acute pyelonephritis according to the appropriateness of anti-

biotic use

A. Empirical and Definitive therapy

Empinical therapy Definitive therapy Empirical & definitive therapy
Appropnate” Inzppropriate P Appropnate* Inzppropriate P Appropri Inzppropniate P
(a=387) (@=10) (2 =300) (n=18) (n=290) (n=28)

Clinical failure (%) 5013) 1(10) 0.143 2(0.7) 1(3.6) 0.161 1(0.3) 2(.1) 0.021
Mortality 0(0) 1(10) 0.025 1(0.3) 0(0) 1.000 0(0) 1G.6) 0.088
Recurrence 5(1.3) 0(0) 0.880 1(0.3) 1(3.6) 0.110 1(0.3) 1(3.6) 0.169

Hospitalization days, median (IQR) 9(7-12) 12.5(9.25-20.25)  0.014 9(7-12) 10(7-15.25) 0.434 9(7-12) 105 (7.25-15.75)  0.041

Medical costs, USD, median (IQR) ,332.7 ,531.2 0.007 24442 2,730.1 0.774 24158 20319 0.065

(1,720.0-3.459.4) (2.667.1-9.327.7) (1.780.8-3,502.2) (1,840.9-4.165.1) (1,760.3-3.472.0) (2.308.3-3,715.5)
B. Intravenous to oral antibiotic switch and duration of antibiotic therapy
mtravenous to oral antibiotic switch Duration of antibiotic therapy
Appropriate’ Inappropriate P Appropnate* Inappropriate P
(n=43) (n=387) (n=209) (n=188)

Clinical failure (%) 0(0) 2Q.3) 1.000 3(14) 3(1.6) 1.000
Mortality NA NA NA 1(0.5) 0(0) 1.000
Recurrence 0(0) 2023 1.000 2(1.0) 3(1.6) 0.671

Hospitalization days, median (IQR) 70-8) 10 (9-13) <0.001 7 (6-10) 10 (8-14.75) <0.001

Medical costs, USD, median IQR) 22223 29319 0.002 2,095.7 2,8043 <0.001

(1.693.2-2.960.8)

(2.308.3-3.715.5)

(1.646.3-3.016.3) (2.074.7-4.002.4)
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