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Supplemental Table 1. Distribution of Line Type by Course
TEC PICC TIC



Course 1 320 (61.5%) 166 (31.9%) 34 (6.5%)
Course 2 338 (65.3%) 140 (27.0%) 40 (7.7%)
Course 3 311 (67.9%) 114 (24.9%) 33 (7.2%)
Course 4 222 (66.9%) 83 (25.0%) 27 (8.1%)
TEC Tunneled Externalized Catheter; PICC Peripherally Inserted 
Centeral Catheter; TIC Totally Implantable Catheter
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Supplemental Table 2. Course Duration by Line Type



TEC PICC TIC TEC PICC TIC
Course 1 38 (34, 41.5) 36 (31, 40) 35.5 (33, 41) 22 (19,26) 22 (18, 27) 22.5 (19, 27)
Course 2 36 (33, 43) 36 (32, 42) 35 (31.5, 42.5) 17 (13, 22) 15 (12, 20) 14 (12, 21.5)
Course 3 38 (34, 46) 38 (33, 46) 38 (34, 49) 17 (13, 21) 16 (12, 21) 15 (10, 19)
Course 4 42.5 (35, 55) 42 (32, 52) 35 (31, 44) 22 (18, 30) 21 (13, 31) 17 (12, 25)



*Reported as median (IQR)



Course Duration*, days Neutropenia Duration*, days



TEC Tunneled Externalized Catheter; PICC Peripherally Inserted Centeral Catheter; TIC Totally Implantable Catheter
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Rate Rate Ratio (95% CI) p-value
Chemotherapy Course



Course 1 4.3 ref
Course 2 12.7 2.98 (1.51, 5.99) 0.002
Course 3 15.6 3.65 (1.87, 7.16) <0.001
Course 4 22.4 5.27 (2.71, 10.2) <0.001



Demographics
Gender 



Female 11.9 1.03 (0.80, 1.31) 0.834
Male 11.6 ref



Age at Diagnosis
0 to 1 years 10.1 ref
2 to 10 years 12.0 1.19 (0.85, 1.68) 0.299
11+ years 12.4 1.23 (0.89, 1.71) 0.216



Race
White 12.0 ref
Black 10.5 0.87 (0.62, 1.23) 0.441
Other 11.5 0.96 (0.71, 1.29) 0.778



Ethnicity
Hispanic 11.8 0.96 (0.72, 1.28) 0.783
Not hispanic 12.3 ref



Public Insurance
Yes 12.4 1.12 (0.88, 1.43) 0.355
No 11.1 ref



Clinical Characteristics
Risk Classification



Low/Intermediate 12.2 ref
High 11.8 0.96 (0.72, 1.29) 0.799
Not risk stratified/unknown 10.0 0.81 (0.58, 1.14) 0.234



Trial Enrollment
Yes 9.4 0.69 (0.54, 0.89) 0.004
No 13.6 ref



Any pneumocystis coverage
Yes 11.8 1.08 (0.66, 1.75) 0.765
No 11.0 ref



Any Antibacterial prophylaxis
Yes 6.4 0.38 (0.29, 0.50) <0.001
No 16.7 ref



Hospital Characteristics
Outpatient neutropenia management



Yes 11.1 0.93 (0.59, 1.46) 0.748
No 12.0 ref



Any antibactierial prophylaxis
Yes 9.4 0.68 (0.53, 0.87) 0.002
No 13.8 ref



Line lock therapy
Yes 10.8 0.90 (0.69, 1.18) 0.456
No 12.0 ref



Antibiotic bathing 
Yes 11.3 0.89 (0.69, 1.13) 0.329
No 12.7 ref



Supplemental Table 3A. Crude Comparisons of Rates of BSI (per 
1000 neutropenic days) by Demographic, Clinical and Hospital-
level Characteristic 



BSI Bloodstream infection; MBI-BSI Mucosal barrier injury blood stream infection; 
TEC Tunneled Externalized Catheter; PICC Peripherally Inserted Centeral 



Any BSI










Rate Rate Ratio (95% CI)  p-value

Chemotherapy Course

Course 1 4.3 ref

Course 2

12.7

2.98 (1.51, 5.99) 0.002

Course 3

15.6

3.65 (1.87, 7.16) <0.001

Course 4 22.4 5.27 (2.71, 10.2) <0.001

Demographics

Gender 

Female

11.9

1.03 (0.80, 1.31) 0.834

Male 11.6 ref

Age at Diagnosis

0 to 1 years

10.1

ref

2 to 10 years

12.0

1.19 (0.85, 1.68) 0.299

11+ years 

12.4

1.23 (0.89, 1.71) 0.216

Race

White

12.0

ref

Black

10.5

0.87 (0.62, 1.23) 0.441

Other 11.5 0.96 (0.71, 1.29) 0.778

Ethnicity

Hispanic 11.8 0.96 (0.72, 1.28) 0.783

Not hispanic 12.3 ref

Public Insurance

Yes  12.4 1.12 (0.88, 1.43) 0.355

No 11.1 ref

Clinical Characteristics

Risk Classification

Low/Intermediate

12.2

ref

High

11.8

0.96 (0.72, 1.29) 0.799

Not risk stratified/unknown 10.0 0.81 (0.58, 1.14) 0.234

Trial Enrollment

Yes 

9.4

0.69 (0.54, 0.89) 0.004

No 

13.6

ref

Any pneumocystis coverage

Yes 11.8 1.08 (0.66, 1.75) 0.765

No 11.0 ref

Any Antibacterial prophylaxis

Yes 6.4 0.38 (0.29, 0.50) <0.001

No 16.7 ref

Hospital Characteristics

Outpatient neutropenia management

Yes  11.1 0.93 (0.59, 1.46) 0.748

No 12.0 ref

Any antibactierial prophylaxis

Yes 9.4 0.68 (0.53, 0.87) 0.002

No 13.8 ref

Line lock therapy

Yes 10.8 0.90 (0.69, 1.18) 0.456

No 12.0 ref

Antibiotic bathing 

Yes 11.3 0.89 (0.69, 1.13) 0.329

No 12.7 ref

Supplemental Table 3A. Crude Comparisons of Rates of BSI (per 

1000 neutropenic days) by Demographic, Clinical and Hospital-

level Characteristic 

BSI Bloodstream infection; MBI-BSI Mucosal barrier injury blood stream infection; 

TEC Tunneled Externalized Catheter; PICC Peripherally Inserted Centeral 

Any BSI
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Rate Rate Ratio (95% CI) p-value
Chemotherapy Course



Course 1 3.0 ref
Course 2 10.2 3.38 (1.53, 7.50) 0.003
Course 3 13.4 4.45 (2.03, 9.72) <0.001
Course 4 20.1 6.66 (3.09, 14.4) <0.001



Demographics
Gender 



Female 9.6 1.00 (0.78, 1.29) 0.990
Male 9.5 ref



Age at Diagnosis
0 to 1 years 7.5 ref
2 to 10 years 10.3 1.37 (0.97, 1.94) 0.077
11+ years 10.1 1.34 (0.95, 1.90) 0.095



Race
White 9.9 ref
Black 9.0 0.91 (0.63, 1.30) 0.601
Other 8.9 0.90 (0.66, 1.23) 0.510



Ethnicity
Hispanic 9.5 0.95 (0.70, 1.30) 0.763
Not hispanic 10.0 ref



Public Insurance
Yes 10.2 1.13 (0.87, 1.45) 0.361
No 9.0 ref



Clinical Characteristics
Risk Classification



Low/Intermediate 10.1 ref
High 9.8 0.98 (0.71, 1.34) 0.887
Not risk stratified/unknown 7.4 0.74 (0.51, 1.07) 0.111



Trial Enrollment
Yes 7.8 0.71 (0.55, 0.93) 0.013
No 10.9 ref



Any PCP Coverage
Yes 9.9 1.77 (1.03, 3.04) 0.039
No 5.6 ref



Any Antibacterial prophylaxis
Yes 5.2 0.38 (0.29, 0.50) <0.001
No 13.5 ref



Hospital Characteristics
Outpatient neutropenia management



Yes 9.2 0.95 (0.58, 1.54) 0.826
No 9.7



Any antibactierial prophylaxis
Yes 7.6 0.68 (0.52, 0.88) 0.004
No 11.2 ref



Line lock therapy
Yes 8.7 0.89 (0.66, 1.19) 0.417
No 9.8 ref



Antibiotic bathing 
Yes 9.3 0.93 (0.72, 1.21) 0.592
No 10 ref



Supplemental Table 3B. Crude Comparisons of Rates of MBI BSI 
(per 1000 neutropenic days) by Demographic, Clinical and 
Hospital-level Characteristic 



Incident MBI BSI



BSI Bloodstream infection; MBI-BSI Mucosal barrier injury blood stream infection; 
TEC Tunneled Externalized Catheter; PICC Peripherally Inserted Centeral 
Catheter; TIC Totally Implantable Catheter










Rate Rate Ratio (95% CI)  p-value

Chemotherapy Course

Course 1 3.0 ref

Course 2

10.2

3.38 (1.53, 7.50) 0.003

Course 3

13.4

4.45 (2.03, 9.72) <0.001

Course 4 20.1 6.66 (3.09, 14.4) <0.001

Demographics

Gender 

Female

9.6

1.00 (0.78, 1.29) 0.990

Male 9.5 ref

Age at Diagnosis

0 to 1 years

7.5

ref

2 to 10 years

10.3

1.37 (0.97, 1.94) 0.077

11+ years 

10.1

1.34 (0.95, 1.90) 0.095

Race

White

9.9

ref

Black

9.0

0.91 (0.63, 1.30) 0.601

Other 8.9 0.90 (0.66, 1.23) 0.510

Ethnicity

Hispanic 9.5 0.95 (0.70, 1.30) 0.763

Not hispanic 10.0 ref

Public Insurance

Yes  10.2 1.13 (0.87, 1.45) 0.361

No

9.0

ref

Clinical Characteristics

Risk Classification

Low/Intermediate 10.1 ref

High

9.8

0.98 (0.71, 1.34) 0.887

Not risk stratified/unknown

7.4

0.74 (0.51, 1.07) 0.111

Trial Enrollment

Yes  7.8 0.71 (0.55, 0.93) 0.013

No 

10.9

ref

Any PCP Coverage

Yes 9.9 1.77 (1.03, 3.04) 0.039

No 5.6 ref

Any Antibacterial prophylaxis

Yes 5.2 0.38 (0.29, 0.50) <0.001

No 13.5 ref

Hospital Characteristics

Outpatient neutropenia management

Yes  9.2 0.95 (0.58, 1.54) 0.826

No 9.7

Any antibactierial prophylaxis

Yes 7.6 0.68 (0.52, 0.88) 0.004

No 11.2 ref

Line lock therapy

Yes 8.7 0.89 (0.66, 1.19) 0.417

No 9.8 ref

Antibiotic bathing 

Yes 9.3 0.93 (0.72, 1.21) 0.592

No 10 ref
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(per 1000 neutropenic days) by Demographic, Clinical and 

Hospital-level Characteristic 

Incident MBI BSI

BSI Bloodstream infection; MBI-BSI Mucosal barrier injury blood stream infection; 

TEC Tunneled Externalized Catheter; PICC Peripherally Inserted Centeral 

Catheter; TIC Totally Implantable Catheter
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Rate Rate Ratio (95% CI) p-value
Chemotherapy Course



Course 1 1.1 ref
Course 2 1.9 1.63 (0.31, 8.62) 0.568
Course 3 1.5 1.33 (0.22, 8.10) 0.753
Course 4 1.1 0.98 (0.13, 7.23) 0.982



Demographics
Gender 



Female 1.5 1.20 (0.69, 2.14) 0.500
Male 1.3 ref



Age at Diagnosis
0 to 1 years 1.9 ref
2 to 10 years 1.0 0.54 (0.26, 1.15) 0.109
11+ years 1.4 0.72 (0.36, 1.42) 0.342



Race
White 1.3 ref
Black 1.0 0.71 (0.31, 1.59) 0.402
Other 1.7 1.29 (0.66, 2.55) 0.457



Ethnicity
Hispanic 1.4 0.95 (0.49, 1.86) 0.887
Not hispanic 1.5 ref



Public Insurance
Yes 1.4 1.04 (0.59, 1.82) 0.895
No 1.3 ref



Clinical Characteristics
Risk Classification



Low/Intermediate 1.3 ref
High 1.2 0.88 (0.45, 1.71) 0.697
Not risk stratified/unknown 1.8 1.37 (0.68, 2.77) 0.385



Trial Enrollment
Yes 1.1 0.68 (0.38, 1.23) 0.203
No 1.6 ref



Any PCP Coverage
Yes 1.2 0.26 (0.13, 0.54) <0.001
No 4.5 ref



Any Antibacterial prophylaxis
Yes 0.9 0.54 (0.28, 1.04) 0.066
No 1.7 ref



Hospital Characteristics
Outpatient neutropenia management



Yes 1.2 0.81 (0.17, 3.92) 0.797
No 1.5 ref



Any antibactierial prophylaxis
Yes 1.2 0.75 (0.42, 1.33) 0.327
No 1.6 ref



Line lock therapy
Yes 1.5 1.06 (0.56, 2.00) 0.851
No 1.4 ref



Antibiotic bathing 
Yes 1.2 0.70 (0.39, 1.24) 0.220
No 1.7 ref



Supplemental Table 3C. Crude Comparisons of Rates of non-MBI 
BSI (per 1000 neutropenic days) by Demographic, Clinical and 
Hospital-level Characteristic 



Incident non-MBI BSI



BSI Bloodstream infection; MBI-BSI Mucosal barrier injury blood stream infection; 
TEC Tunneled Externalized Catheter; PICC Peripherally Inserted Centeral 










Rate Rate Ratio (95% CI)  p-value

Chemotherapy Course

Course 1 1.1 ref

Course 2

1.9

1.63 (0.31, 8.62) 0.568

Course 3

1.5

1.33 (0.22, 8.10) 0.753

Course 4 1.1 0.98 (0.13, 7.23) 0.982

Demographics

Gender 

Female

1.5

1.20 (0.69, 2.14) 0.500

Male 1.3 ref

Age at Diagnosis

0 to 1 years

1.9

ref

2 to 10 years

1.0

0.54 (0.26, 1.15) 0.109

11+ years 

1.4

0.72 (0.36, 1.42) 0.342

Race

White

1.3

ref

Black

1.0

0.71 (0.31, 1.59) 0.402

Other 1.7 1.29 (0.66, 2.55) 0.457

Ethnicity

Hispanic 1.4 0.95 (0.49, 1.86) 0.887

Not hispanic 1.5 ref

Public Insurance

Yes  1.4 1.04 (0.59, 1.82) 0.895

No 1.3 ref

Clinical Characteristics

Risk Classification

Low/Intermediate

1.3

ref

High

1.2

0.88 (0.45, 1.71) 0.697

Not risk stratified/unknown 1.8 1.37 (0.68, 2.77) 0.385

Trial Enrollment

Yes 

1.1

0.68 (0.38, 1.23) 0.203

No 

1.6

ref

Any PCP Coverage

Yes 1.2 0.26 (0.13, 0.54) <0.001

No 4.5 ref

Any Antibacterial prophylaxis

Yes 0.9 0.54 (0.28, 1.04) 0.066

No 1.7 ref

Hospital Characteristics

Outpatient neutropenia management

Yes  1.2 0.81 (0.17, 3.92) 0.797

No 1.5 ref

Any antibactierial prophylaxis

Yes 1.2 0.75 (0.42, 1.33) 0.327

No 1.6 ref

Line lock therapy

Yes 1.5 1.06 (0.56, 2.00) 0.851

No 1.4 ref

Antibiotic bathing 

Yes 1.2 0.70 (0.39, 1.24) 0.220

No 1.7 ref

Supplemental Table 3C. Crude Comparisons of Rates of non-MBI 

BSI (per 1000 neutropenic days) by Demographic, Clinical and 

Hospital-level Characteristic 

Incident non-MBI BSI

BSI Bloodstream infection; MBI-BSI Mucosal barrier injury blood stream infection; 

TEC Tunneled Externalized Catheter; PICC Peripherally Inserted Centeral 


