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Pharmacy
Pharmacist
(CIDCP¥)
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Ward

Clinical Doctor

laboratory Nurse

(outside) Interim and final report of the culture Pharmacist

*CIDCP; Certified Infectious Disease Chemotherapy Pharmacist

(D CIDCP received the interim report of the culture from the clinical laboratory.
(2 CIDCP consulted with the clinical laboratory about the pathogenic bacteria in the interim report.
(For example when CIDCP received Gram positive cocci in the interim report, CIDCP noted
staphylococcus spp. or streptococcus spp. or others.)
(3 CIDCP discussed the focus of infection and pathogenic bacteria and inspection with the doctor.
(@ CIDCP consulted with the doctor or the pharmacist in the ward, and CIDCP discussed the
infectious disease and pathogenic bacteria with them.

Fig. 1.
We started the system from 2012, after the pharmacists received blood culture-positive in-

System of early intervention for infectious disease by pharmacists.

terim report, the pharmacists intervened for patients with bacteremia. Furthermore, the
pharmacists consulted with doctors. This aim of this system was to achieve an early and the
adequate antimicrobial therapy by pharmacists.
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Table 1. Patient characteristics at the initial therapy
Intervention group for the Non-intervention group for
Characteristic initial therapy the initial therapy p-value
n=28 n=236
Age (years) 72.4%10.3% 78.6 = 12.4%1 0.03
Gender (male/female) 17/11 18/18 0.45
WBC (X 10%/uL) 11.3+0.5 10.3+0.5 0.47
CRP (mg/dL) 13.5+9.1 104%7.4 0.15
Scr (mg/dL) 14+1.1 1.2£09 0.52
eGFR*? (mL/min/1.73 m?) 50.1+24.5 57.2%30.7 0.34
Diabetes mellitus (%) 11 (39.3) 10 (27.8) 0.43
Chronic kidney disease™® (%) 16 (57.1) 16 (44.4) 0.45
Hemodialysis (%) 3(10.7) 2 (5.6) 0.65
Malignancy (%) 3(10.7) 7(19.4) 0.49
Two sets of blood cultures (%) 21 (75.0) 21 (58.3) 0.19
Nosocomial infection (%) 22 (78.6) 31(86.1) 0.51
Prior treatment witl? broad-spectrum 12 (42.9) 23 (63.9) 0.13
antimicrobial agents™* (%)

*13 + b: Means * SD

*2GFR was the estimated glomerular filtration rate.
*#3Chronic kidney disease was defined as eGFR<60 mL/min/1.73 m2
*4Prior treatment with broad-spectrum antimicrobial agents was defined as administration of piperacillin, 4th gen-

eration cephalosporins, tazobactam/piperacillin, carbapenems, or fluoroquinolones within three months.

Table 2. Type of infections in patients with intervention or non-intervention for the initial therapy

Number of patients (%)
Type of infections Intervention group for the Non-intervention group p-value
initial therapy for the initial therapy
n=28 n=236
Catheter-related bloodstream infection 8(28.6) 18 (50.0) 0.08
Surgical site infection 7(25.0) 7(19.4) 0.59
Urinary tract infection 5(17.9) 3(8.3) 0.25
Osteomyelitis 4(14.3) 0(0) 0.02
Abdominal infection 3(10.7) 4(11.1) 0.96
Infective endocarditis 1(3.6) 0(0) 0.25
Pneumonia 0(0) 2 (5.6) 0.21
Febrile neutropenia 0(0) 1(2.8) 0.37
Fever of unknown origin 0(0) 1(2.8) 0.37
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Table 3. Detected bacteria reports in blood culture in patients with intervention or non-
intervention for the initial therapy
Number of patients (%)
Detected bacteria Intervention group for the Non-intervention group p-value
initial therapy for the initial therapy
n=28 n =37
MRSA 4(14.3) 2(5.4) 0.22
MSSA 5(17.9) 1(2.7) 0.04
MRCNS 3(10.7) 15 (40.5) <0.01
CNS 0(0) 2(54) 0.21
Streptococcus spp. 2(7.1) 2(5.4) 0.21
Enterococcus spp. 4(14.3) 1(2.7) 0.61
Enterobacter spp. 2(7.1) 1(2.7) 0.08
Escherichia coli 1(3.6) 2(5.4) 0.72
Klebsiella spp. 3(10.7) 1(2.7) 0.18
Bacteroides spp. 2(7.1) 2(5.4) 0.77
Candida spp. 0(0) 3(8.1) 0.12
Others 2(7.1) 3(8.1) 0.88
=@ Intervention group for the initial therapy (n = 28)
(%) == Non-intervention group for the initial therapy (n =36)
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Fig. 2. The cumulative achievement rate of the adequate antimicrobial therapy in patients with inter-
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The cumulative achievement rate of the appropriate antimicrobial use with Kaplan-Meier method
was 82.1% at day 1, 85.7% at day 2 and day 3, and 96.4% at day 4 in intervention group for the initial
therapy, and 47.2% at day 1, 50.0% at day 2, 77.8% at day 3, and 86.1% at day 4 in non-intervention
group for the initial therapy. The cumulative achievement rate in intervention group for the initial
therapy was significantly higher than non-intervention group (p = 0.03).
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Table 4. Antimicrobial agents of the initial therapy in patients with intervention or non-intervention for the initial

therapy
Number of patients (%)
Intervention group for the Non-intervention group for p-value
initial therapy the initial therapy
n=28 n=236

Broad-spectrum antimicrobial agents™! 19 (67.9) 23 (63.9) 0.80

Carbapenems™? 7(25.0) 12(33.3) 0.72

Tazobactam/Piperacillin 10 (35.7) 10(27.8) 0.50

Fluoroquinolones™® 2(7.1) 1(2.8) 0.43

Others 8 (28.6) 14 (38.9) 0.92
Anti-MRSA agents** 15 (53.6) 4(11.1) <0.001
Combination therapy 16 (57.1) 5(13.9) <0.001

*#1Broad-spectrum antimicrobial agents were tazobactam/piperacillin, carbapenems, fluoroquinolones.

*#2Carbapenems were meropenem and doripenem.

*3Fluoroquinolones were pazufloxacin and levofloxacin.

*4Anti-MRSA agents were vancomycin, teicoplanin, daptomycin and linezolid.

Table 5. Change of antimicrobial agents at interim and final reports in patients with intervention or non-intervention

for the initial therapy
Number of patients (%)
Change of antimicrobial agents Intervention group for the Non-intervention group for p-value
initial therapy the initial therapy
n =28 n=36
At the interim and final report 7(25.0) 19 (52.8) 0.04
De-escalation after the final report 6(21.4) 1(2.8) 0.04

Table 6. Survival rate 30 days later in patients with intervention or non-intervention
for the initial therapy
Number of patients (%)
Intervention group for the Non-intervention group for p-value
initial therapy the initial therapy
n=28 n=36
Survival 26 (92.9) 27 (75.0) 0.09

Table 7. Univariate analysis of factors associated with adequate initial therapy and inadequate initial therapy
Number of patients (%)
Factors Adequate initial therapy Inadequate initial therapy p-value
n=41 n=23
Pharmacist intervention 24 (58.5) 4(17.4) <0.01
Nosocomial infection 30(73.2) 23 (100) <0.01
Prior treatment with broad-
o » 14 (34.1) 21(91.3) <0.001

spectrum antimicrobial agents™

*Prior treatment with broad-spectrum antimicrobial agents was defined as the administration of piperacillin,

4th generation cephalosporins, tazobactam/piperacillin, carbapenems, and fluoroquinolones within three

months.
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Table 8. Multivariate analysis of factors associated with adequate initial therapy and inadequate initial therapy
. . . -val
Factors crude OR*! 95%CI*2 | AOR*® 95%C1 prvtue
(Wald's test)
Pharmacist intervention 6.71 (1.93-23.28) 7.4 (1.67-32.89) <0.01
Nosocomial infection ND*¢ ND ND ND ND
Prior treatment with broad-
L. . s 0.05 (0.01-0.24) 0.06 (0.01-0.35) <0.01
spectrum antimicrobial agents™?

*10R: odds ratio

*2CI: confidence interval
#3AOR: adjusted odds ratio
4ND: no data

*5Prior treatment with broad-spectrum antimicrobial agents was defined as the administration of piperacillin, 4th

generation cephalosporins, tazobactam/piperacillin, carbapenems and fluoroquinolones within three months.

Table 9. Result of intervention for non-intervention group after starting the initial therapy

Non-intervention group for the initial therapy
n=36
Suggestions for antimicrobial therapy Number of patients (%)
from day 1 to day 3 from day 4 to day 7 After day 8

Addition of anti-MRSA agents

S'uspecl.%ed or defined Staphylococcus spp. 9(25.0) 3(8.3) 1(28)

(including MRSA, MRCNS)

Suspected or Fleﬁned Enterococcus spp. or 0(0) 1(28) 1(238)

Corynebacterium spp.
Addition of anti-fungal agents 1(2.8) 2(5.6) 0(0)
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The system construction of early pharmacist intervention for patients
with bacteremia and the effect of this system
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y
Junichi Ishii”, Sakura Koshioka", Fumio Nagumo”, Shunya Yamamoto”,
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U Department of Pharmacy, Yokohama General Hospital, 2201-5 Kurogane, Aoba-ku, Yokohama, Kanagawa, Japan
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Purpose: In Yokohama General Hospital, we established the system by which pharmacists received blood
culture-positive interim reports from 2012, and we tried early intervention for patients with bacteremia by
pharmacists. The aim of this study was to evaluate the effect of early intervention by pharmacists.

Method: We classified bacteremia patients in two groups, namely the intervention group for the initial
therapy (pharmacists intervened in the initial therapy before starting antimicrobial therapy) and the non-
intervention group for the initial therapy (pharmacists did not intervene in the initial therapy) between
April, 2012 and November, 2013. In additon, we evaluated the effect of pharmacists’ intervention in both
groups using the rate of adequate antimicrobial therapy that was calculated with the Kaplan-Meier method.
In addition, we further classified patients into the adequate therapy group and the inadequate therapy group
from the initial therapy, and evaluated the association between the adequate initial therapy and nosocomial
infection, prior treatment with broad-spectrum antimicrobial agents and pharmacists’ intervention using a
multivariate analysis.

Results: The cumulative achievement rate of the adequate antimicrobial therapy was 82.1% at day 1, 85.7%
at day 2, 96.4% at day 4 in intervention group for the initial therapy and 47.2% at day 1, 50.0% at day 2, 77.8%
at day 3, 86.1% at day 4 in non-intervention group for the initial therapy. The cumulative achievement rate of
the adequate antimicrobial therapy in the intervention group for the initial therapy was significantly higher
than the non-intervention group (p =0.03). In addition, from the result of the multivariate analysis, prior
treatment with broad-spectrum antimicrobial agents significantly decreased the rate of the adequate initial
therapy (adjusted odds ratio 0.06 [95% confidence interval, 0.01-0.35]) and pharmacists’ intervention signifi-
cantly increased the rate of the adequate initial therapy (adjusted odds ratio 7.4 [95% confidence interval,
1.67-32.89)).

Conclusion: It was suggested by this investigation that early pharmacists’ intervention for patients with
bacteremia was able to lead to an early and adequate antimicrobial therapy.



