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INTRODUCTION 

METHODS 

Table 1. Baseline Demographics  of Pre-Intervention vs. Post-Intervention Populations 

Study Design 

• Single center retrospective cost analysis (pre-/post-intervention with MALDI-TOF + 
intervention by antimicrobial stewardship program) 

Inclusion Criteria 

• Adult patients (>18 years of age) with a BSI that were hospitalized at the University 
of Michigan Health System 

Exclusion Criteria 

• Transferred from an outside hospital and those with a BSI secondary to organisms 
that were not yet validated for identification by MALDI-TOF (Mycobacterium 
species, Nocardia species, anaerobic organisms, and filamentous fungi) 

• Inability to generate incurred inpatient costs from Enterprise Performance Systems, 
Inc. (EPSi, Allscripts, Chicago, IL) cost accounting system  

Population 

 

 

 

 

 

 

 

 

 

Primary Outcome  

• Incurred costs from the date of BSI to the date of discharge from hospital or date of 
death  

Secondary Clinical Outcomes 

• 30-day all-cause mortality 

• Length of hospitalization from the date of BSI to the date of discharge or date of 
death 

Statistical Analysis 

• Student’s t-test or Mann-Whitney U test were performed for all continuous data 

• Chi-square test were performed for all dichotomous data 

 

• Matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) uses mass 
spectrometry to rapidly identify species of bacteria and yeast following isolation 
from clinical specimens 

• Use of this technology significantly reduces time to organism identification by 24-
36 hours compared to conventional techniques, which may take as long as 72 hours 
for final results 

• Although existing evidence has consistently demonstrated significantly improved 
patient outcomes with the implementation of MALDI-TOF in conjunction with ASP 
intervention, the implications of this approach on health care costs have not been 
well established.  

• Implementing MALDI-TOF plus stewardship review and intervention decreased 
mortality for patients with bloodstream infections.   

• Despite the additional costs of implementing MALDI-TOF and dedicating pharmacy 
stewardship personnel time to intervene, the total hospital costs decreased by 
$2,439 per bloodstream infection, for an approximate annual cost savings of $2.34 
million. 
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LIMITATIONS 

DISCUSSION 

• MALDI-TOF costs: the cost included in this analysis was estimated for blood cultures 
only, and therefore represents a percentage of the total costs. 

• The cost estimate was based on outcomes from this single-center quasi-experiment 
analysis with noted differences in characteristics between groups, which may have 
influence length of stay and mortality.  

• There are several factors in this analysis, which ultimately represents a conservative 
cost savings estimate 

• This analysis was unable to differentiate the cost saving related to implementation 
of MALDI-TOF versus pharmacists review and intervention. 

• This analysis evaluated the financial impact of a dual intervention approach 
utilizing rapid diagnostic testing with MALDI-TOF in conjunction with antimicrobial 
stewardship pharmacist real-time review following positive blood culture results, 
and demonstrated an annual cost saving of $2.34 million, in addition to improving 
all-cause mortality. 

• Three pre-post quasi experimental studies have previously reported the decreased 
total hospital costs following implementation of rapid diagnostic testing plus 
stewardship intervention. 

• However, these studies did not account for the cost of implementing rapid 
diagnostic testing and pharmacist’s time to review and perform intervention. 

• Thus, to our knowledge,  our results represent the most robust cost analysis 
evaluating implementation of rapid diagnostic technology with ASP intervention. 
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Pre-Intervention Post-Intervention 

• VITEK®-2 (Biomerieux) was used for 
organism identification and 
susceptibility testing 

• Assigned VITEK®-2 cost of $22.83 per 
blood culture isolate  

• Microbiology lab contacted the medical 
team to communicate blood culture 
positivity  

• MALDI-TOF was used for organism 
identification for all isolates and VITEK®-2  
was used for susceptibility testing 

• Assigned MALDI-TOF cost of $41.30 per 
blood culture isolate 

• ASP was received 3 real-time notifications 
7am-11pm, 7 days per week for each 
positive blood culture 

Demographics Pre-Intervention  
(N=247) 

Post-Intervention 
(N=233) 

P-value 

Age, years1 59.8 ± 15.1 56.3 ± 16.6 0.02 
Female2 103 (41.7) 87 (37.3) 0.35 
Comorbidities2 

Malignancy  
Chronic heart disease 
Chronic kidney disease 
Chronic lung disease 
Chronic liver disease 
Solid organ transplant 
Bone marrow transplant 
HIV 

  
107 (43.3) 
107 (43.3) 
58 (23.5) 
42 (17.0) 
22 (8.9) 
19(7.7) 
17 (6.9) 
0 (0.0) 

  
99 (42.5) 
80 (34.3) 
59 (25.3) 
21 (9.0) 
30 (12.9) 
25 (10.7) 
20 (8.6) 
0 (0.0) 

  
0.93 
0.05 
0.67 
0.01 
0.19 
0.27 
0.50 
>0.99 

Immunosuppression2 
Chemotherapy within 90d 
Antirejection medications 
Chronic corticosteroids 
ANC <500 cell/µL 
CD4 T cells <200 cells/µL 

  
35 (14.2) 
34 (13.8) 
27 (10.9) 
7 (2.8) 
0 (0.0) 

  
47 (20.2) 
41 (17.6) 
38 (16.3) 
12 (5.2) 
0 (0.0) 

  
0.09 
0.26 
0.11 
0.24 
>0.99 

Clinical status2 
ICU admission 
Hemodynamic instability requiring 
vasopressor support 

  
91 (36.8) 
29 (11.7) 

  
78 (33.5) 
30 (12.9) 

  
0.45 
0.78 

Source of bacteremia2 
Central venous catheter  
Intra-abdominal 
Genitourinary 
SSTI/BJI 
Respiratory 
Foreign Device 
Other 
Unknown 

  
51 (20.6) 
49 (19.8) 
40 (16.2) 
26 (10.5) 
16 (6.5) 
5 (2.0) 
9 (3.6) 
51 (20.6) 

  
60 (25.8) 
46 (19.7) 
36 (15.5) 
26 (11.2) 
11 (4.7) 
6 (2.6) 
17 (7.3) 
31 (13.3) 

  
0.20 
>0.99 
0.90 
0.88 
0.43 
0.77 
0.11 
0.04 

Complications2 
Endocarditis 
Metastatic seeding 

  
9 (3.6) 
8 (3.2) 

  
17 (7.3) 
6 (2.6) 

  
0.11 
0.79 

Type of acquisition2 
Hospital acquired  
Healthcare associated 
Community acquired 

  
87 (35.2) 
94 (38.1) 
66 (26.7) 

  
80 (34.3) 
65 (27.9) 
88 (37.8) 

  
0.85 
0.02 
0.01 

 Cost Pre-Intervention  
(N=247) 

Post-Intervention 
(N=233) 

Total Hospital Costs1 $11,114,071  $9,902,746  

Nursing ICU $3,390,719  $2,524,199  

Nursing Routine $2,454,405  $2,306,996  

Pharmacy  $1,277,495  $1,281,827  

Respiratory/Pulmonary $789,968  $728,325  

Blood Procedures $664,727  $771,633  

Laboratory  $540,479  $465,558  

Imaging Service $537,722  $502,208  

Operating Room $339,180  $390,213  

Cardiac Services $225,771  $207,928  

Emergency Service $171,096  $205,591  

Anesthesia $54,096  $45,649  

Nephrology $165,547  $206,978  

Other2 $502,866  $265,641  

  

Cost of MALDI-TOF device, reagent, and 
antimicrobial stewardship pharmacist time 
(intervention period only) 
  

$0 $18,362  
  

Pharmacist Time  $0 $8738 

MALDI lease (3 months)   $9354 

Isolate identification and personnel costs   $270 

  

Cost of Vitek for organism identification (3 months: 
pre-intervention only) 

$5,639  
  

$0 

  

TOTAL Costs $11,119,710 $9,921,108 

Total Cost/patient $45,019 $42,580 

Table 2. Cost Associated with Pre-Intervention vs. Post-Intervention Populations 

1Hospital costs obtained from cost accounting system 
2Other: Clinic Medicine Total, Clinic Surgery Total, Med Procedure Unit Total, Neuro-Neurosurg Total, Oncology Total, Organ transplant 
total, other ancillary total, psychiatry total, recovery room total, rehab services total 

Data are No. (%) or mean ± standard deviation.  
*Length of hospitalization (LOS) was defined as time from blood culture positivity to discharge. 
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