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Table 1. Changes in patient characteristics

. . )
Fl;:ar;il)al Number Male (%) Age (year) TEI}:;IErg)

2015 620 58.1 74 (64-82) 13.3(7.1-22.9)
2016 618 58.6 74 (61-83) 11.2 (5.2-20.6)
2017 647 59.2 74 (64-83) 9.9 (4.5-17.0)

2018 720 59.7 75 (65-83) 11.8 (5.4-21.9)
2019 714 562 76 (65-83) 11.2 (5.8-20.0)
2020 711 61.7 74 (63-83) 10.8 (5.6-17.9)
2021 745 61.2 74 (60.5-84) 11.2 (5.8-21.0)
2022 678 57.8 75 (63-82.3) 12.6 (7.2-24.1)
2023 748 59.6 75 (62-82) 12.3 (6.1-23.4)
Total 6,201 59.2 75 (63-83) 11.6 (5.8-21.0)

Median (interquartile range). Univariate analysis showed no significant
changes in any of the factors.

3 From April to March of the following year.

b Response timing; interval (hours) from the time of positive blood culture to
the time of audit started.

Table 2. Changes in medical departments audited

Department Number of patients by financial year

2015 2016 2017 2018 2019 2020 2021 2022 2023 Total
Respirology and Allergology 49 47 48 58 55 71 83 53 66 530
Rheumatology and Clinical Immunology ® 28 26 16 18 22 26 25 14 19 194
Nephrology 31 29 43 42 53 45 43 41 40 367
Gastroenterology 104 109 108 126 103 112 112 85 100 959
Cardiology ¥ 76 66 61 55 53 43 62 51 53 520
Hematology 41 67 92 92 92 82 85 68 83 702
Oncology 27 18 21 18 34 26 17 34 38 233
Diabetes, Metabolism and Endocrinology 6 6 10 6 8 11 13 9 13 82
Neurology 22 18 25 22 21 15 24 32 31 210
Emergency Medicine 32 18 42 20 0 0 0 0 3 115
Pediatrics 22 26 10 18 18 23 27 37 31 212
Thoracic Surgery © 0 1 1 2 3 1 5 3 3 19
Cardiovascular Surgery 9 7 7 10 12 14 22 12 8 101
General and Gastroenterological Surgery 49 45 38 47 52 69 43 59 70 472
Urology © 29 43 35 45 64 60 58 66 60 460
Breast Surgery 3 2 7 8 5 1 3 4 37
Dermatology 9 11 5 4 19 12 6 9 9 84
Plastic Surgery 2 1 0 1 2 2 3 1 13
Neurosurgery 6 9 5 8 5 8 6 7 22 76
Ophthalmology 0 0 1 1 0 0 0 0 1 3
Otorhinolaryngology 2 1 5 12 11 4 9 6 10 60
Orthopedic Surgery 19 21 21 38 25 30 30 30 31 245
Obstetrics and Gynecology 14 18 12 10 19 19 15 17 8 132
Emergency and Critical Care Medicine 39 25 27 56 30 32 43 37 43 332
Pediatric Surgery 1 4 7 3 8 5 7 1 1 37

 Univariate analysis identified a lower rate of audits to the Rheumatology and Clinical Immunology (P = 0.0289) and Cardiology (P =
0.0005) departments.

b The system of Emergency Medicine changed to immediately transferring patients to another department once the initial treatment
was completed; decrease (P<0.0001) by univariate analysis.

° Univariate analysis identified a higher rate of audits to the Thoracic Surgery (P = 0.0428), Urology (P = 0.0073), and Neurosurgery (P

=0.0350) departments.
T 1%, Streptococcus pneumoniae (P=0.0008) & monas aeruginosa (P=00342) 2MIn% R L7z, %
Bacillus spp.(P=0.0159) 7% & 4> % /R L, Pseudo- DB JEH TN DN TR EN A B R IR
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Trends for each species.

The annual trends and number of detections are shown for each bacterial species. Coryneform bacteria includes Corynebacteri-

um, Cutibacterium, Propionibacterium, Actinomyces, Brevibacterium, Microbacterium, and Rothia. Univariate analysis showed a de-
crease for Streptococcus pneumoniae (P = 0.0008) and Bacillus spp. (P =0.0159), and an increase for Pseudomonas aeruginosa (P =

0.0342).
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Fig. 2. Trends for infection source.
Trends in infection foci causing bacteremia and the actual numbers are shown. There were a total of 3 causative strains of infec-
tions originating from the areas covered by otolaryngology in 2015, 1 in 2016, 4 in 2017, 7 in 2018, 0 in 2019, 2 in 2020-2021, and 3
in 2022-2023. There were 7 causative strains of infections originating from the central nervous system in 2015, 5 in 2016, 2 in
2017, 4 in 2018, 5 in 2019, 1 in 2020-2022, and 3 in 2023. Univariate analysis showed an increase in the rate of “unknown” (P<
0.0001) and infections arising from the urogenital tract (P =0.0070), and a decrease in infections arising in the central nervous
system (P = 0.0092).
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Table 3. Matrix of infection source percentage by species

Skin, Intra-
Lung iver . .

Central Otolar- and Cardio- nd bili- Intra- Diges- Uro- Bones soft vascu- Febrile Con- -

nervous yngo- tho- vascu- perito-  tive genital and tissues lar neutro- tamina- own

system logic . lar neal  tract tract joints and cath- penia tion

racic tract
muscles eter

Total (6,201) 0.5 0.4 3.8 2.4 9.6 3.6 33 194 2.2 42 141 43 200 12.2
Methicillin- 0.5 11 3.7 4.7 0.5 0.5 1.1 6.3 84 121 337 1.1 5.8 20.5
resistant
Staphylococcus
aureus (190)
Methicillin- 0.7 11 6.8 8.6 0.0 0.7 0.7 84 1L7 146 21.6 1.3 8.8 15.0
susceptible
Staphylococcus
aureus (453)
Coagulase- 0.1 0.0 0.4 2.6 0.2 0.5 0.3 0.8 1.3 1.2 246 34 543 10.5
negative
staphylococci
(1,397)
Streptococcus  12.5 0.0 61.1 1.4 2.8 0.0 0.0 0.0 2.8 14 0.0 0.0 0.0 18.1
pneumoniae
(72)
[-hemolytic 1.9 1.0 33 4.3 0.5 1.0 1.4 3.8 8.6  45.7 0.5 1.4 0.0 26.7
streptococci
(210)
Other strepto- 1.1 3.8 55 154 104 8.8 3.8 2.2 6.6 3.8 1.1 38 115 22.0
cocci (182)
Enterococcus 0.5 0.0 1.3 3.8 19.1 9.1 0.5 15.6 1.9 1.6 8.6 14.0 7.3 14.8
spp. (372)
Escherichia 0.1 0.0 1.7 0.1 184 2.8 38  63.2 0.3 0.5 0.8 35 0.2 4.7
coli (1,127)
Klebsiella 0.4 0.0 6.8 02 320 4.4 64 303 0.2 1.1 5.1 4.0 0.0 8.9
pneumoniae
(472)
Other Entero- 0.4 0.2 4.5 04 221 4.8 82 292 0.2 22 117 2.4 0.0 13.6
bacterales
(462)
Pseudomonas 0.0 1.1 14.8 1.7 4.0 34 11 25.6 0.0 2.3 17.1 11.4 1.1 16.5
aeruginosa
(176)
Other non- 0.0 0.0 29 1.9 7.7 1.9 3.8 4.8 0.0 1.0 34.6 3.8 4.8 32.7
fermenters
(104)
Bacillus spp. 0.5 0.0 0.0 0.0 0.0 1.5 2.9 0.0 0.0 1.5 16.6 49  66.8 5.4
(205)
Coryneform 0.0 0.0 1.1 0.4 0.0 0.4 0.0 0.8 0.8 1.1 0.4 88  68.2 9.2
bacteria (261)
Anaerobes 0.0 2.1 3.0 0.0 2.6 27.7 19.6 4.3 0.4 4.3 0.4 3.0 16.6 16.2
(235)
Candida spp. 0.0 0.0 0.0 0.0 1.7 3.4 1.7 34 0.0 0.6 67.4 7.4 1.1 13.1
(175)
Others (108) 0.9 0.9 13.0 19 120 0.9 46 102 1.9 3.7 6.5 28  16.7 24.1

Over 10% is written in bold, over 20% is shown in red. Coryneform bacteria includes Corynebacterium, Cutibacterium, Propionibacterium,
Actinomyces, Brevibacterium, Microbacterium, and Rothia.
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Table 4. Results of multivariate analysis

Single factor Interaction with age
Characteristics Estimated value P-value Estimated value P-value
Age 0.0138 0.0556
Department
Respirology and Allergology —0.0875 0.6501 —0.0195 0.0761
Rheumatology and Clinical Immunology —0.6737 0.0031 —0.0310 0.0100
Nephrology —0.2744 0.1602 —0.0114 0.3172
Gastroenterology —0.7097 <0.0001 —0.0030 0.7465
Cardiology —0.7461 0.0001 —=0.0170 0.1236
Hematology —0.1758 0.3435 —0.0097 0.3013
Oncology = 0.0260 0.9055 0.0170 0.2572
Diabetes, Metabolism and Endocrinology —0.0165 0.9573 0.0015 0.9364
Neurology —0.0659 0.7680 —0.0312 0.0079
Emergency Medicine —3.0069 <0.0001 —0.0028 0.8773
Pediatrics 3.6844 0.0069 0.0389 0.0700
Thoracic Surgery 1.1452 0.0595 0.0618 0.1445
Cardiovascular Surgery —0.0557 0.8545 —0.0224 0.3191
General and Gastroenterological Surgery —0.0717 0.7120 —0.0162 0.1674
Urology —0.1449 0.4688 0.0052 0.6405
Breast Surgery —0.4924 0.2817 0.0201 0.5839
Dermatology NA NA NA NA
Plastic Surgery —0.1888 0.7946 —0.0083 0.8550
Neurosurgery 0.3650 0.2529 —0.0079 0.6467
Ophthalmology 0.1339 0.9271 0.1141 0.4096
Otorhinolaryngology 0.3458 0.3315 —0.0115 0.6131
Orthopedic Surgery —0.1325 0.5709 —0.0116 0.3127
Obstetrics and Gynecology —0.4464 0.1378 —0.0011 0.9366
Emergency and Critical Care Medicine —0.2691 0.1774 —0.0236 0.0279
Pediatric Surgery 2.2068 0.3970 0.0340 0.4479
Source of infection
Lung and thoracic 0.3280 0.0641
Otolaryngologic —0.2074 0.6696
Cardiovascular 0.2040 0.3604
Central nervous system —1.1952 0.0095
Liver and biliary tract 0.4005 0.0083
Intraperitoneal NA NA
Digestive tract —0.3061 0.0956
Urogenital tract 0.3499 0.0043
Bones and joints 0.1938 0.4312
Skin, soft tissues and muscles 0.0064 0.9717
Intravascular catheter 0.0351 0.7579
Febrile neutropenia —0.0839 0.6449
Contamination —0.0565 0.6310
Unknown 0.5031 <0.0001
Isolated microorganisms
Methicillin-resistant Staphylococcus aureus —0.3223 0.0745
Methicillin-susceptible Staphylococcus aureus 0.0324 0.7958
Coagulase-negative staphylococci 0.0439 0.6403
Streptococcus pneumoniae —0.9838 0.0013
[-hemolytic streptococci NA NA
Other streptococci —0.1667 0.3669
Enterococcus spp. —0.1082 0.4179
Escherichia coli —0.0587 0.5818
Klebsiella pneumoniae 0.0943 0.4588
Other Enterobacterales 0.0100 0.9358
Pseudomonas aeruginosa 0.2060 0.2695
Other non-fermenters 0.2617 0.2713
Bacillus spp. —0.2409 0.1851
Coryneform bacteria 0.4454 0.0068
Anaerobes 0.4089 0.0165
Candida spp. 0.1365 0.4782
Others —0.1279 0.5824

NA: Not applicable because of the baseline factors.

Statistically significant P values are shown in red.

The P value for the F test are as follows: age (P = 0.0556), department (P<<0.0001), source of infection (P<0.0001),
isolated microorganisms (P = 0.0022), interaction of age and department (P = 0.0103).
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Table 5. Changes in the advice content and acceptance rate

Type of .Changes.in Changes in
interven- Acceptance rate by financial year 1ntervent?on . aceep t.anCTe
tion rates (multivari- rates (univariate
ate analysis) analysis)
Esti- Esti-
2015 2016 2017 2018 2019 2020 2021 2022 2023 Total mated P-value mated i
value value value
Choice of antibiotics
Start 19/19 15/15 6/6 11/11 717 6/6 8/8 2/3 5/5 79/80 —0.3624  0.0126 —2.1076 0.0998
(100)  (100) (100) (100) (100) (100) (100) (66.7)  (100) (98.8)
Stop 7/7 4/4 7/7  17/17 7/8 9/9 9/9 10/10 3/3 73/74 —0.4783  0.7444 —0.0137 0.9905
(100)  (100) (100) (100) (87.5) (100) (100) (100) (100) (98.6)
Addition 17/17 12/14 16/17 25/29 10/11 8/9 10/11 7/8 18/18 123/134 —0.2277  0.0407  0.1101 0.7881
(100) (85.7) (94.1) (86.2) (90.9) (88.9) (90.9) (87.5) (100) (91.8)
Change 39/40 36/37 36/40 46/48 61/64 40/40 50/55 33/33 39/40 380/397 —0.0466  0.4890 0.1053 0.7292
(97.5) (97.3) (90.0) (95.8) (953) (100) (90.9) (100) (97.5) (95.7)
Subtotal 82/83 67/70 65/70 99/105 85/90 63/64 77/83 52/54 65/66 655/685 —0.1344 0.0116  0.0046 0.9843
(988) (95.7) (929) (94.3) (944) (984) (92.8) (96.3) (98.5) (95.6)
Dosage and administration
Simplifi- 1/1 1/1 3/3 5/5 —0.9733  0.0809 NA NA
cation (100)  (100) (100) (100)
Decreased 6/6 5/7 3/4 4/4 2/2 0/1(0) 20/24 —1.2341 <0.0001 —0.7250 0.1546
dosage (100) (7L4) (75.0) (100)  (100) (83.3)
Increased 2/2 4/5 4/4 5/5 5/6 4/4 1/1 2/2 8/8 35/37 0.1299  0.5386 0.9071 0.3511
dosageor  (100) (80.0) (100) (100) (833) (100) (100) (100) (100) (94.6)
combina-
tion
Blood 2/2 3/4 5/6 1/2 2/2 2/2 1/2 1/1 1/1 18/22 —0.5170  0.0524  0.0278 0.9661
concen- (100) (75.0) (833) (50.0) (100) (100) (50.0) (100) (100) (81.8)
tration
measure-
ment
Subtotal 11/11  13/17 12/14 13/14 9/10 6/6 2/3 3/3 9/10 78/88 —0.4851 0.0004 0.1333 0.7516
(100) (76.5) (85.7) (92.9) (90.0) (100) (66.7) (100) (90.0) (88.6)
Diagnostic 43/50 18/19 7/9 9/12 8/10 5/6 3/3 6/6 7/8 106/123 —0.9794 <0.0001  0.0649 0.8477
strategies (86.0) (94.7) (77.8) (75.0) (80.0) (83.3) (100) (100) (87.5) (86.2)
Source 28/31 20/24 12/12 20/23 10/13 0/2(0) 7/7 2/2 3/4 102/118 —0.8858 < 0.0001 —0.2457 0.3968
control (90.3) (83.3) (100) (87.0) (76.9) (100)  (100) (75.0) (86.4)
Microbiol- 56/64 31/32 30/34 32/35 22/24 20/22 27/35 34/39 39/40 291/325 —0.0560  0.4571  0.0001 0.9998
ogyadvice  (87.5) (96.9) (882) (914) (9L7) (90.9) (77.1) (87.2) (97.5) (89.5)
Others 15/18 5/9 9/10 6/8 5/5 5/5 3/3 2/2 8/8 58/68 —0.5041 0.0019  0.9690 0.0354
(833) (55.6) (90.0) (75.0) (100) (100) (100) (100) (100) (85.3)
Total 235/257 154/171 135/149 179/197 139/152  99/105 119/134 99/106 131/136 1,290/1,407
(91.4)  (90.0) (90.6) (90.8) (91.4) (94.2) (88.8) (934) (96.3) (91.7)

NA: Not applicable.

Statistically significant P values are shown in red.

Intervention rates were assessed by adjusting for all factors in the model shown in Table 4.
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of antimicrobial stewardship for bloodstream infections
In a Japanese university hospital
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As part of antimicrobial stewardship, we have been conducting prospective audit and feedback (PAF)
on patients with positive blood cultures to improve the prognosis, with fixed core members and methods
since April 2015. Herein, we report on the progress of advice that we have provided over this period, fo-
cusing on the advice rates and advice implementation rates.

We analyzed the data of 6,201 cases with initial positive blood cultures seen from April 2015 to March
2024. Trends in the patient background, blood culture-isolated bacteria, causative infection site, medical
department, advice rate, and advice implementation rate were evaluated using standard least squares
analysis; multivariate analysis was also performed.

Although the number of patients increased slightly, there were no significant changes in the patient
background. Multivariate analysis revealed several trends, including a decrease in the number of PAFs to
emergency departments (P<0.0001) among medical departments, a decrease in Streptococcus pneumoniae
(P=0.0013) among initial blood culture isolates, and an increase in the number of “unknown” (P<<0.0001)
among sources of infection. When counted by bacterial species, there were biases in the source of infec-
tion, and it was thought that identification of the bacterial species would help in guessing the source of
the infection. Multivariate analysis adjusted for advice showed a trend toward decreased advice for antibi-
otic choice (P=0.0116), antibiotic dosage and administration (P=0.0004), diagnosis (P<<0.0001), source con-
trol (P<0.0001), and others (P=0.0019), although there was no change in the microbiology advice. In terms
of the subclass of antibiotics selected, there was a decreasing trend for initiation (P=0.0126) and addition
(P=0.0407), but no change for “change” or “discontinuation”. In terms of the antibiotic dosage and admini-
stration, there was a trend toward a decrease in dosage (P<<0.0001) and blood concentration measurement
(P=0.0524; not significant), but no change in attempts at simplification, increased use or combined use. Uni-
variate analysis showed that the advice implementation rate increased for “other” (P=0.0354), but there
were no other changes.

It seems that as the long-term educational effects of antimicrobial stewardship become apparent, medi-
cal professionals are able to use antimicrobials appropriately without advice. However, there are still ar-
eas where expert advice is needed, and we believe that a steady continuation of our activities is impor-
tant.
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