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Supplementary FiguresB. PIVC Device Flow
A. Patient Enrolment
Screened
n = 337
Declined 
n = 17
Missed
n = 10
Enrolled
n = 310
Excluded: Transfer from HITH in <12 hours  
n = 1
Included in analysis
n = 309
461 PIVCs, 1,776 catheter-days
Patient Satisfaction Survey
n = 249 (80.6% response rate)

Total PIVCs inserted 
n = 461
 in 309 patients (median 1.0, IQR 1-2)

device-level tracking
Total catheter-days
1,776
Median dwell: 4 days (IQR 3-5)
PIVC Completed
n = 415
Planned removal / treatment end
PIVC Failed
n = 46 (9.978%)
25.9 per 1,000 catheter-days







	Failure Causes (n = 46)

	Dislodgment
Phlebitis
Pain
Infiltration/Extravasation
	13 (2.820%)
11 (2.386 %)
11 (2.386 %)
  8 (1.725%)
	Occluded
Leaking
Superficial Thrombus
PIVC Site Infection 
Bacteraemia
	4 (0.868%)
3 (0.651%)
1 (0.217%)
0 (0.000%)
0 (0.000%)







	PIVCs by Site

	Canberra
Bankstown-Lidcombe
Rockhampton
Townsville
	164 PIVCs (104 patients)
128 PIVCs (69 patients)
  93 PIVCs (74 patients)
  76 PIVCs (62 patients)






Figure S1. Parallel study flow diagram showing (A) Patient-level and (B) PIVC level flow diagram.
Supplementary Tables
Table S1. PIVC Characteristics 
	PIVC Characteristic
	Overall
	Bankstown-Lidcombe
	Canberra
	Townsville University
	Rockhampton
	p-value2

	
	n = 4611
	n = 1281
	n = 1641
	n = 761
	n = 931
	

	Inserter Role
	
	
	
	
	
	<0.001

	Nurse
	235 (51.198)
	119 (92.969)
	71 (43.827)
	17 (22.368)
	28 (30.108)
	

	Doctor
	123 (26.797)
	8 (6.250)
	10 (6.173)
	59 (77.632)
	46 (49.462)
	

	IVAT Nurse
	75 (16.340)
	0 (0.000)
	71 (43.827)
	0 (0.000)
	4 (4.301)
	

	Other
	26 (5.664)
	1 (0.781)
	10 (6.173)
	0 (0.000)
	15 (16.129)
	

	Insertion Technique
	
	
	
	
	
	<0.001

	Anatomical landmarks
	354 (76.790)
	112 (87.500)
	80 (48.780)
	71 (93.421)
	91 (97.849)
	

	Ultrasound guidance
	100 (21.692)
	15 (11.719)
	78 (47.561)
	5 (6.579)
	2 (2.151)
	

	Other
	7 (1.518)
	1 (0.781)
	6 (3.659)
	0 (0.000)
	0 (0.000)
	

	PIVC Site
	
	
	
	
	
	<0.001

	Forearm
	324 (70.435)
	116 (90.625)
	151 (92.638)
	27 (35.526)
	30 (32.258)
	

	Antecubital
	74 (16.087)
	2 (1.563)
	6 (3.681)
	29 (38.158)
	37 (39.785)
	

	Hand
	28 (6.087)
	8 (6.250)
	5 (3.067)
	9 (11.842)
	6 (6.452)
	

	Wrist
	28 (6.087)
	1 (0.781)
	0 (0.000)
	9 (11.842)
	18 (19.355)
	

	Upper arm
	5 (1.087)
	1 (0.781)
	1 (0.613)
	2 (2.632)
	1 (1.075)
	

	Foot
	1 (0.217)
	0 (0.000)
	0 (0.000)
	0 (0.000)
	1 (1.075)
	

	PIVC Size (Gauge)
	
	
	
	
	
	<0.001

	18G
	274 (59.565)
	26 (20.313)
	114 (69.939)
	65 (85.526)
	69 (74.194)
	

	20G
	179 (38.913)
	101 (78.906)
	48 (29.448)
	10 (13.158)
	20 (21.505)
	

	22G
	4 (0.870)
	0 (0.000)
	0 (0.000)
	1 (1.316)
	3 (3.226)
	

	24G
	2 (0.435)
	1 (0.781)
	0 (0.000)
	0 (0.000)
	1 (1.075)
	

	nil recorded
	1 (0.217)
	0 (0.000)
	1 (0.613)
	0 (0.000)
	0 (0.000)
	

	PIVC Length
	
	
	
	
	
	<0.001

	Short3
	388 (84.532)
	119 (92.969)
	106 (65.432)
	70 (92.105)
	93 (100.000)
	

	Long4
	71 (15.468)
	9 (7.031)
	56 (34.568)
	6 (7.895)
	0 (0.000)
	

	Dressing
	
	
	
	
	
	<0.001

	Transparent
	432 (93.709)
	126 (98.438)
	139 (84.756)
	76 (100.000)
	91 (97.849)
	

	CHG
	19 (4.121)
	0 (0.000)
	19 (11.585)
	0 (0.000)
	0 (0.000)
	

	Not Recorded
	5 (1.085)
	0 (0.000)
	5 (3.049)
	0 (0.000)
	0 (0.000)
	

	Other
	5 (1.085)
	2 (1.563)
	1 (0.610)
	0 (0.000)
	2 (2.151)
	

	PIVC dwell time (days), median (IQR)
	4.0 (3.0, 5.0)
	4.0 (3.0, 5.0)
	4.0 (3.0, 5.0)
	4.0 (3.0, 4.0)
	3.0 (2.0, 3.0)
	<0.001

	1 n (%)
2 Fisher’s exact test
325-32mm
445-64mm

Abbreviations: AMU, Acute Medical Unit; CHG, chlorhexidine gluconate; HITH, Hospital in the Home.

One PIVC (0.2%) had no recorded data for inserter department, PIVC gauge, and PIVC length. Five PIVCs (1.1%) had no recorded dressing type.



Table S2. Survey Responses for Numerical Rating Scale (0-10) Items
	Survey Item
	Response, n = 2491

	Q1. During the admission process to Hospital in the Home, did the HITH nurses explain the functions of the infusor device in a way you could understand?
	9.576 (0.991)

	Q3. How happy were you with your understanding of how to manage your infusor device?
	9.664 (1.462)

	Q8. During your admission with HITH, please rate your overall satisfaction of your intravenous antibiotic infusion.
	9.635 (0.728)

	1mean (SD)



Table S3. Survey Responses for Yes/No Items

	
	Response, n = 249

	Survey Item
	Yes1
	No1
	Unsure1
	Missing, n

	Q2. Have you ever used an infusor device before this treatment?
	50 (21.834)
	179 (78.166)
	-
	20

	Q4. Did you feel safe having your antibiotics administered at home with the infusor device?
	228 (98.276)
	4 (1.724)
	-
	17

	Q5. Did you ever need to call the HITH service with a concern relating to your infusor device or cannula?
	19 (8.190)
	213 (91.810)
	-
	17

	Q6. Did you feel the HITH team supported you at home with this type of treatment?
	230 (99.138)
	2 (0.862)
	-
	17

	Q7. Would you recommend this type of treatment with HITH to your family and friends?
	227 (99.127)
	2 (0.873)
	-
	20

	Q9. Would you have preferred receiving your antibiotic treatment in a hospital ward?
	7 (3.057)
	221 (96.507)
	1 (0.437)
	20

	1n (%)



Table S4. Prevalence of Key Themes in Patient Comments
	Theme
	Prevalence, n = 143 patients1
	Representative Quote

	Service Quality
	69 (48.251)
	“Great service, it allowed me to stay at home and receive the same treatment like hospital, nurses were very supportive and caring.”

	Comfort and Convenience
	36 (25.175)
	“Staying in hospital is an unpleasant experience, way more comfortable at home. Also relieves pressure on the hospital system.”

	Communication
	24 (16.783)
	“Every part of the treatment was explained and possible problems.”

	Device Issues
	17 (11.888)
	“While the infusor worked well I found that in combination with the vacuum dressing and attached device it was somewhat awkward at times.”

	1n (%)



Table S5. Univariate Analysis of Predictors of PIVC Failure
	Characteristic
	HR
	95% CI
	p-value

	Univariate Analysis
	
	
	

	Age
	1.002
	0.985-1.019
	0.85

	CCI
	1.205
	0.989-1.469
	0.07

	Hospital Site
	
	
	

	Canberra
	(Reference)
	
	

	Bankstown-Lidcombe
	1.934
	0.899-4.160
	0.09

	Townsville University
	2.373
	0.909-6.196
	0.08

	Rockhampton
	1.986
	0.869-4.539
	0.10

	PIVC Site
	
	
	

	Antecubital 
	(Reference)
	
	

	Forearm 
	0.465
	0.231-0.937
	0.032

	Other Site
	0.323
	0.090-1.159
	0.08

	Inserter Role
	
	
	

	Doctor
	(Reference)
	
	

	IVAT Nurse
	0.189
	0.053-0.681
	0.011

	Nurse
	0.776
	0.399-1.511
	0.46

	Other Role
	1.641
	0.590-4.560
	0.34

	PIVC Length
	
	
	

	Short
	(Reference)
	
	

	Long
	0.324
	0.112-0.937
	0.037

	Insertion Technique
	
	
	

	Anatomical Landmarks
	(Reference)
	
	

	Ultrasound Guidance
	0.611
	0.290-1.288
	0.20

	Other Technique
	0.000
	0.00-Inf
	>0.99

	Antibiotic
	
	
	

	Cefazolin
	(Reference)
	
	

	Piperacillin/Tazobactam
	0.902
	0.418-1.947
	0.79

	Other Antibiotic
	0.220
	0.030-1.609
	0.14

	PIVC Gauge 
	
	
	

	20G
	(Reference)
	
	

	22G
	1.272
	0.698-2.318
	0.43

	Other Gauge
	0.000
	0.00-Inf
	>0.99

	BMI
	1.00
	0.965-1.033
	0.91

	Sex
	
	
	

	Female
	(Reference)
	
	

	Male
	0.815
	0.450-1.473
	0.50

	Treatment Indication
	
	
	

	Bone & Joint Infection
	(Reference)
	
	

	Cellulitis
	0.957
	0.431-2.127
	0.91

	Other Indication 
	0.758
	0.291-1.973
	0.57

	Abbreviations: BMI, body mass index; CCI, Charlson Comorbidity Index; CI, confidence interval; HITH, Hospital in the Home; HR, hazard ratio; IVAT, Intravenous Access Team.



Table S6. Multivariable Analysis of Predictors of PIVC Failure 

	Characteristic
	HR
	95% CI
	p-value

	CCI
	1.264
	1.023-1.563
	0.030

	Hospital Site
	
	
	

	Canberra
	(Reference)
	—
	

	Bankstown-Lidcombe
	1.463
	0.493-4.344
	0.49

	Townsville University
	1.594
	0.374-6.787
	0.53

	Rockhampton
	0.807
	0.144-4.536
	0.81

	PIVC Site
	
	
	

	Antecubital
	(Reference)
	—
	

	Forearm
	1.525
	0.408-5.703
	0.53

	Other Site
	0.771
	0.133-4.474
	0.77

	Inserter Role
	
	
	

	Doctor
	(Reference)
	—
	

	IVAT Nurse
	0.286
	0.034-2.400
	0.25

	Nurse
	0.840
	0.259-2.720
	0.77

	Other Role
	2.588
	0.512-13.074
	0.25

	PIVC Length
	
	
	

	Short
	(Reference)
	—
	

	Long
	0.859
	0.204-3.613
	0.84

	Antibiotics
	
	
	

	Cefazolin
	(Reference)
	—
	

	Piperacillin/Tazobactam
	0.678
	0.261-1.761
	0.43

	Other Antibiotic
	0.317
	0.040-2.508
	0.28

	Abbreviations: BMI, body mass index; CCI, Charlson Comorbidity Index; CI, confidence interval; HITH, Hospital in the Home; HR, hazard ratio; IVAT, Intravenous Access Team.



Appendix
Appendix A. Visual Infusion Phlebitis (VIP) Score (adapted from Jackson1)

 

Reference: 
1.	Jackson A. Infection control--a battle in vein: infusion phlebitis. Nurs Times. Jan 28-Feb 3 1998;94(4):68, 71. 


Appendix B. Detailed sample size calculation (noting that Rockhampton Hospital requested study participation after this calculation was performed) 

AUTHORS AND AFFILIATIONS
Dr Jonathan Roco. Clinical Hub for Interventional Research, CHM, ANU
Dr Teresa Neeman. Biological Data Science Institute, CoS, ANU.

The aim of this observational study is to evaluate the safety, efficacy, and patient satisfaction of using a TGA-approved elastomeric infusion device for continuous antibiotic infusion via peripheral intravenous cannula (PIVC), a current standard practice in three Hospital-in-the-Home (HITH) services in Australia. The study will be conducted across multiple healthcare settings, specifically Canberra Hospital, ACT; Bankstown Hospital, NSW; and Townsville Hospital, QLD. The expected number of participants per site is summarised in Table 1. The 12-month average numbers are based on a review of medical records, covering data from 2018 through the first trimester of 2024.

Table 1. Number of participants across sites 
	
	
	
	Expected number

	
	Hospital
	12 months
	9 months
	6 months

	
	Canberra
	171
	128
	86

	
	Bankstown
	106
	80
	53

	
	Townsville
	203
	152
	102

	Total
	—
	480
	360
	240



Hence, we anticipate recruiting approximately 240 participants over 6 months and 360 participants over 9 months across all three sites.

Sample size justification for failure rates (single proportion)

We assessed the precision of the estimated failure rate — such as infiltration, extravasation, dislodgment, leakage and overall PIVC failure rate — using Clopper-Pearson exact confidence intervals. The purpose was to evaluate how different sample sizes influence the precision of our estimates to ensure the reliability of the study’s results.

In this analysis, we examined sample sizes of 100, 200, and 300 participants, assuming a failure rate of 10% and 5%. For each scenario, we computed the 95% exact confidence intervals using the function binom.exact from the R package epitools (Aragon 2020). The results are presented in Tables 2 and 3.

For a 10% failure rate:
fr10 <- binom.exact(c(10, 20, 30), c(100, 200, 300), conf.level = 0.95) 

Table 2. 
	failures
	sample size
	proportion
	lower
	upper
	conf.level

	10
	100
	0.1
	0.049
	0.176
	0.95

	20
	200
	0.1
	0.062
	0.150
	0.95

	30
	300
	0.1
	0.068
	0.140
	0.95




For a 5% failure rate:
fr5 <- binom.exact(c(5, 10, 15), c(100, 200, 300), conf.level = 0.95)
Table 3. 
	failures
	sample size
	proportion
	lower
	upper
	conf.level

	5
	100
	0.05
	0.016
	0.113
	0.95

	10
	200
	0.05
	0.024
	0.090
	0.95

	15
	300
	0.05
	0.028
	0.081
	0.95



This analysis highlights the advantage of increasing the sample size to improve the precision of failure rate estimates. Although a sample size of 100 offers a reasonable estimate, the precision improves considerably with larger sample sizes. For example, with a 10% failure rate, the length of the confidence interval is approximately 12.7% for a sample size of 100 participants, but narrows to 7.2% when 300 participants are recruited. Based on this analysis, we propose a sample size of at least 300 participants to obtain more precise estimates of failure rates, with a narrower margin of error and reduced variability.

References: Aragon TJ. Epitools: Epidemiology tools. Published 2020. https://CRAN.R-project.org/package=epitools
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0


2


Healthy


Two of the following are evident:


Pain at IV site


Erythema


Swelling


3


All the following signs are evident:


Erythema


Induration (pit or dent in the skin)


4 


All the following signs are evident and extensive: 


Pain along the path of the cannula


Pain along the path of cannula


Erythema


Induration 


Palpable venous cord 


5


All the following signs are evident and extensive:


Pain along the path of cannula


Erythema


Induration


Palpable venous cord 


Pyrexia


1


One of the following:


Slight pain at IV site OR


Slight redness near IV site
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Patient Initials:

Continuous intravenous antibiotic infusion administered
via a peripheral intravenous cannula in the Hospital in the
Home (HITH) setting

Please take amoment to help us improve your experience of receiving intravenous treatment through
Hospital in the Home (HITH). Your responses will be anonymous and will take about 10 minutes to
complete the survey. When you're done, please give it to your HITH nurse.

Thank you for your time in completing the following survey.

1. During the admission process to Hospital in the Home, did the HITH nurses explain the
functions of the infusor device in a way you could understand? Circle the appropriate
number:

Comments:

2. Have you ever used an infusor device before this treatment?

Yes [] No[]

3. How happy were you with your understanding of how to manage your infusor device? Circle
the appropriate number:

0 1 2 3 4 5 6 7 8 9 10

Comments:
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4. Did you feel safe having your antibiotics administered at home with the infuser device?

Yes[] No[]

) HospiTaL
EmHOME

If no, why?

5. Did you ever need to call the HITH service with a concern relating to your infuser device or
cannula?

Yes [] No[]

Ifyes, why?

6. Did you feel the HITH team supported you at home with this type of treatment?

Yes[] No[]

If no, why?.

7. Would you recommend this type of treatment with HITH to your family and friends?

Yes [] No[]

8. During your admission with HITH, please rate your overall satisfaction of your intravenous
antibiotic infusion. Circle the appropriate number:

9. Would you have preferred receiving your antibiotic treatment in a hospital ward?

Yes [] No[]

Ifyes, why?

Would you like to provide any feedback or suggestions relating to your experience?





