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Study Design and Methods
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Blood Culture Collection
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Assessment of Positive Culture Results
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Statistical Analysis and Sample Size
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Results




Screened blood culture episodes
obtained from critically ill adult patients (> 20 y)
during December 2018 to July 2021
N =1,655

|

Y

Eligible blood culture episodes
one blood culture set drawn from arterial catheters
and another from peripheral venipuncture
N =838

>

No indwelling arterial catheter (n = 216)
Ineligible blood culture collection (n = 601)

eg, venipuncture only, drawn from

central venous catheters, solitary blood cultures

-

\ 4
Enrolled paired blood culture
episodes
N =590

Y Y

From venipuncture

From arterial catheter
N =590

N =590

s

Excluded blood culture episodes (n = 248)

» drawn from arterial catheters without a closed

blood sampling system (n = 74)

* percutaneous catheter procedures were

performed through the arterial catheter before

blood culture collection (n = 12)

* the site of collection was incorrectly labeled (n = 9)

* obtained from the patients previously enrolled (n = 152)
* patients refused study participation (n = 1)

Figure 1 — Flow of blood culture collection episodes in critically ill adult patients.




Characteristic Value
At ICU Admission
Age, y 69 (57-77)
Sex (male) 407 (69)
Weight, kg 60 (52-71)
Admission diagnosis
Cardiovascular 198 (34)
Respiratory 123 (21)
GI 5413)
Neurologic 71 (12)
Metabolic 26 (4.4)
Hematologic 10 (1.7)
Genitourinary 14 (2.4)
Musculoskeletal 11 (1.9)
Trauma 37:(6.3)
Other 25 (4.2)

Admission catcgory
Nonoperative
Elective surgery
Emergency surgery
APACHE II score
At Blood Culture Collection
ICU days at blood culture collection
Systolic BP, mm Hg
Missing
Respiratory rate, breaths/min
Temperature, °C
Rigors
Missing
qSOFA positive (= 2)
SOFA score
Missing
Prior antibiotics exposure within 5 d

442 (75)
46 (7.8)
102 (17)
21 (16-27)

2 (1-4)
120 (105-136)
2
19 (15-24)
37.7 (36.8-38.4)
39 (6.7)
4
209 (35)
8.0 (5.0-10.0)
10
375 (64)

TABLE 1 - Characteristics of Patients (n = 590)



Characteristic

Prosthetic heart valve
Vascular graft
Implanted pacemaker
Missing

Implanted port
Missing

Prosthetic joint

IABP

ECMO

Mechanical ventilation
Parenteral nutrition

Central venous catheter
Renal replacement therapy

Missing

e-Table 2 - Devices, chronic health conditions, and hospital outcome

N = 590*

Devices placed at blood culture collection

39 (6.6%)

51 (8.6%)

15 (2.5%)
1

5 (0.8%)
1

3(2.2%)

8 (4.7%)

2 (3.7%)

386 (65%)

3 (9.0%)

317 (54%)

62 (11%)
1

Chronic health condition

Congestive heart failure
Respiratory failure
Cirrhosis

Liver failure
Leukemia/Multiple myeloma

Missing
Lymphoma

Missing
Metastatic cancer
Immunosuppression

Hemodialysis

Hospital outcome

ICU days

Missing

Hospital days
Missing

Survival discharge
Transfer

Death

18 (3.1%)
11 (1.9%)
21 (3.6%)
5 (0.8%)

5 (0.8%)

1
11 (1.9%)
1
24 (4.1%)
43 (7.3%)
30 (5.1%)

6 (3,11)
4
32 (17, 63)
5
278 (47%)
142 (24%)
170 (29%)



Characteristic Arterial Catheters (n = 550) Venipuncture (n = 590) P Value®
Site of blood collection <.001
Upper limb 557 (95) 381 (68)
Femoral 11 (1.9) 25 (4.5)
Lower limb” 16 (2.7) 148 (27)
Other 1(0.2) 4 (0.7)
Missing 5 32
Skin disinfection <.001
CHG-alcohol 283 (48) 245 (43)
Isopropyl alcohol 302 (51) 319 (56)
Povidone iodine 4 (0.7) 5(0.9)
Missing 1 21
Personnel who drew blood <.001
Nurses 549 (95) 317 (55)
Medical residents 3(0.5) 45 (7.9)
Physicians 26 (4.5) 210 (37)
Missing 12 18
Volume collected <.001
=20 mL 454 (94) 374 (78)
10-19 mL 22 (4.6) 63 (13)
=10 mL 7 (1.4) 44 (9.1)
Missing 107 109

TABLE 2 - Details of Blood Culture Collection

Characteristic

Arterial Catheters (n = 590)

Floor \;vhere arteh‘al catheter was placed

ED

Operating room
ICu

Other

Missing

Days from arterial catheter insertion to blood collection

0-4
5-9
=10
Missing

120 (20)

75 (13)

362 (61)

32 (5.4)
1

491 (84)
71 (12)
20 (3.4)
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Pattern Frequency Judgment
Concordant positive
Arterial catheter-positive and venipuncture-positive (n = 22)
Staphylococcus aureus 5 True bacteremia
Klebsiella pneumoniae 4 True bacteremia
Escherichia coli 3 True bacteremia
Streptococcus constellatus 2 True bacteremia
Proteus mirabilis 1 True bacteremia
Escherichia coli and Streptococcus oralis 1 True bacteremia
Streptococcus mitis 1 True bacteremia
Pseudomonas aeruginosa 1 True bacteremia
Serratia marcescens 1 True bacteremia
Enterococcus faecalis 1 True bacteremia
Aeromonas hydrophila 1 True bacteremia
Corynebacterium striatum s True bacteremia
Discordant positive
Arterial catheter-positive and venipuncture-negative (n = 11)
Escherichia coli 2 True bacteremia
Haemophilus influenzae 1 True bacteremia
a streptococcus 1 True bacteremia
Lactobacillus fermentum 1 True bacteremia
Streptococcus intermedius 1 True bacteremia
Enterobacter aerogenes : | True bacteremia
Staphylococcus aureus 1 True bacteremia
Candida albicans 1 True fungemia
Staphylococcus capitis and Staphylococcus epidermidis 1 Contamination
Corynebacterium striatum 1 Contamination
Venipuncture-positive and arterial catheter-negative (n = 14)
Streptococcus mitis 2 True bacteremia
Klebsiella pneumoniae 1 True bacteremia
Candida albicans 1 True fungemia
Streptococcus anginosus 1 True bacteremia
Escherichia coli 1 True bacteremia
Streptococcus sanguinis 1 True bacteremia
Streptococcus mitis/oralis 1 True bacteremia
Staphylococcus aureus 1 True bacteremia
Neisseria sicca 1 True bacteremia
Staphylococcus epidermidis 3 Contamination
Staphylococcus hominis | Contamination

TABLE 3 - Patterns of Positive Blood Cultures and Isolated Organisms



True Bloodstream
Collection Method Infection Contamination True Negative False Negative
Arterial catheter 31 2 547 10
Venipuncture 32 4 545 9
Collection Method Sensitivity” Specificity” PPV NPV
Arterial catheter 75.6% (59.7%-87.6%) 99.6% (98.7%-100.0%) 93.9% (79.8%-99.3%) 98.2% (96.7%-99.1%)
Venipuncture 78.0% (62.3%-89.4%) 99.2% (98.1%-99.8%) 88.9% (73.9%-96.9%) 98.4% (96.9%-99.3%)

TABLE 4 - Performance of Blood Cultures From Arterial Catheter and Venipuncture
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Figure 2—- Estimated difference in contamination proportion and the noninferiority margin.
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Relation to Previous Studies
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Implications for Clinical Practice
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Strengths and Weaknesses
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Interpretation
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