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Abstract 
Home intravenous (IV) therapy programs are a growing community health initiative due to their safety, cost-effectiveness, 
and ability to facilitate earlier patient discharge. These programs provide nursing support for clients receiving antibiotic 
treatment at home and ongoing education for patients and caregivers. The Surrey Home IV program, launched two decades 
ago with 3–4 patients, expanded to approximately 505 patients by 2012 but had not been evaluated. This study aimed to 
assess the outcomes and cost benefits of the program through a retrospective chart review of 168 clients enrolled between 
January and December 2012. Data were analyzed statistically to evaluate outcomes. Findings indicated that socio-
demographic factors (age, gender, caregiver support) were not significantly associated with readmissions or complications. 
Spousal caregivers facilitated quicker program acceptance by allowing earlier initiation of education. Longer hospital stays 
were associated with longer durations in the home IV program. Co-morbidities, diagnosis, or type of infection did not 
influence complications, readmissions, or program duration. Open wounds required an average of six weeks of IV therapy, 
while systemic infections needed 4–6 weeks. Cost analysis showed that a 40-day home IV program saved an estimated 
$8.147.160 compared to a hospital stay, demonstrating substantial savings for the health authority. The Surrey Home IV 
program has proven to be safe, cost-effective, and beneficial for patients, caregivers, and health systems. These findings 
highlight the value of supporting home IV therapy and patient self-care models to reduce healthcare costs while maintaining 
high-quality care. 
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Introduction 
Home intravenous (IV) therapy programs have become a pivotal component of modern healthcare, particularly as 
evidence continues to demonstrate their safety, cost-effectiveness, and ability in early hospital discharge (Grennan, 
2019; Norris et al., 2018). Provincial healthcare systems have adopted a self-care model that encourages patients to take 
an active role in managing their treatment at home (Martínez et al., 2021). As healthcare systems strive to balance patient 
autonomy with sustainable service delivery, home IV therapy has emerged as a critical approach, particularly for 
administering antibiotics for infections. These programs allow patients to receive treatment outside hospitals—reducing 
strain on healthcare facilities— and promote patient-centered care and support early discharge (Norris et al., 2018). The 
benefits of home IV therapy extend beyond patient convenience, offering significant cost savings and improved resource 
allocation within healthcare systems. Research has shown that with proper nursing support, patients can safely manage 
complex treatments like IV antibiotics at home and achieve health outcomes comparable to inpatient care (Tonna et al., 
2019). Moreover, advancements in medical technology, such as infusion devices, have made it easi er for patients to 
manage treatment outside hospital settings (Therouanne et al., 2015).  Alongside these technological improvements, 
there is growing recognition among healthcare providers and patients that self-management models can enhance 
efficiency and empower patients to take greater ownership of their care (Paladino & Poretz, 2010 ; Kerari et al., 2024). 
 IV therapy has been associated with hospital stays, where patients receive fluids, medications, or nutrients directly 
into their bloodstream (Gawronska et al., 2022). However, advancements in medical technology, nursing practice, and 
healthcare policies have made it possible for trained home care nurses and caregivers to administer IV therapy safely and 
effectively in home settings (Figure 1). Transitioning care from hospitals to homes enhances patient convenience, 
reduces healthcare costs, and minimizes hospital overcrowding (Sun et al., 2023). One of the primary advantages of home 
IV therapy for chronic illness is the improvement in patient quality of life. Hospitalization can be physically and 
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emotionally draining, particularly for individuals managing long-term conditions (Alzahrani, 2021). Being treated at home 
allows patients to maintain their routines and stay close to family members which providing emotional support for chronic 
disease management. Moreover, home-based IV therapy reduces the risks associated with prolonged hospital stays, 
such as hospital-acquired infections and psychological stress (Pacheco et al., 2022). Additionally, home IV therapy 
promotes greater autonomy by enabling patients and their caregivers to participate actively in treatment. From a 
healthcare system perspective, home IV therapy offers significant cost savings and resource optimization (Alhifany et al., 
2023). Shifting IV therapy to home care can allocate resources more efficiently and free up hospital beds for acute and 
critical cases. This transition also reduces the financial burden on both patients and healthcare systems, as home-based 
care generally incurs lower costs compared to inpatient treatment. Additionally, many healthcare providers and 
insurance companies have recognized the economic benefits of home IV therapy and have started implementing policies 
that support its expansion (Lizano-Díez et al., 2021). These cost reductions combined with improved patient outcomes, 
make home IV therapy a sustainable model for addressing the growing burden of chronic diseases globally.   

 Healthcare systems in Canada face growing 
pressures due to an aging population, increased 
prevalence of chronic illnesses, and rising healthcare 
costs. Traditional hospital-based care models are 
becoming increasingly unsustainable which leading 
to the need for alternative care solutions that 
maintain high-quality patient outcomes. Home IV 
therapy programs offer a promising solution by 
allowing patients to receive essential IV treatments in 
their homes. Despite their potential benefits, there is 
limited research in Canada that evaluates the impact 
of these programs on patient health outcomes, 
hospital readmission rates, and overall healthcare 
expenditures. Studies from other countries have 
shown that home IV therapy leads to comparable or 
even better patient outcomes than inpatient care, 
particularly when supported by trained nurses and 
remote monitoring technologies. However, Canada’s 
healthcare infrastructure varies by province, and 

factors such as geographic distribution, healthcare accessibility, and regional policie s may affect the feasibility and 
success of home IV programs. A thorough evaluation of home IV therapy is necessary to determine its effectiveness in 
improving patient recovery, reducing complications, and minimizing the financial strain on the healthcare system.  
Analyzing patient outcomes and cost-benefits provide evidence-based insights that can inform healthcare policies and 
drive the expansion of home-based IV therapy services across the country. Cost-effectiveness is a key consideration in 
the sustainability of Canada’s publicly funded healthcare system. Hospital stays are expensive, with daily costs covering 
bed occupancy, medical staff, and inpatient services. For many patients, especially those requiring long -term IV therapy 
for conditions such as infections, autoimmune diseases, or chronic wounds, home-based IV treatment could significantly 
reduce healthcare expenditures without compromising quality of care.  Conducting a comprehensive evaluation will 
assess whether home IV therapy delivers tangible cost savings in the Canadian context and identify potential barriers or 
challenges in implementing such programs on a broader scale. This study aimed to evaluate the Surrey Home IV therapy 
program, launched by the Fraser Health Authority (FHA) in 2001, which had served over 500 patients by 2012. The 
evaluation focused on understanding how socio-demographic and health factors influence patient outcomes, including 
complications and hospital readmissions. Additionally, it sought to determine whether home IV the rapy provides a cost-
effective alternative to prolonged hospital stays. The findings from this study will be crucial in guiding policymakers and 
healthcare providers in optimizing these programs to meet the needs of diverse patient populations . 
 
Method 
The study used observational design to evaluate the effectiveness of the Surrey Home IV program on patient health 
outcomes and healthcare costs through a retrospective chart review.  The study included all 505 patients enrolled in the 
program within the Fraser Health Surrey district of Canada between January 1, 2012, and December 31, 2012. A 
systematic sampling method was used to select a subsample (n=168).  The sampling interval was calculated as k = 

Figure 1. IV therapy (Courtesy of www.pexels.com). 
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505/170 ≈ 3. A random starting point was chosen, and every third patient chart was subsequently selected. Data were 
collected and analyzed using a standardized chart review tool. The Surrey Home IV program provides IV antibiotic therapy, 
administered through a peripherally inserted central catheter (PICC), to patients with specific acquired infections.  
Patients were referred to the program by their hospital physician, following assessment by an infectious disease specialist 
who determined their eligibility. Eligible patients were then referred to the Community Outpatient Intravenous Nurse 
(COIN), who screened them for program suitability. Prior to acceptance, COIN nurses conducted a comprehensive 
patient assessment, evaluating areas such as allergies, general assessment findings, body image, treatment compliance 
and responsibility, cognition, culture and language considerations, emergency management skills, hygiene practices, 
injecting drug use history, needle phobia, any restrictions, and sensory and motor function (Tonna et al., 2019). This 
assessment aimed to ensure successful treatment completion.  Patients also had to meet specific home IV antibiotic 
therapy admission criteria (Table 1). The attending infectious disease physician was notified if these criteria were not met 
(Tice et al., 2004). 
 Collected data included patient demographics (age, gender, caregiver support),  treatment-related factors 
(complication types, causative microorganisms, infection site and type, prescribed IV antibiotics, number of IV antibiotics 
administered), and health factors (major comorbidities, primary diagnosis). All the instruments were evaluated for its 
validity and reliability. Patient outcomes were assessed using several key indicators: IV therapy complications 
(particularly readmission rates due to IV-related issues, including signs of worsening infection such as fever), a cost 
analysis comparing estimated daily expenses of hospital stays versus home IV therapy, program duration compared to 
hospital stays (to assess efficiency), and adverse events (documented PICC line infections, blocked PICC lines, and PICC 
line migration). Home IV staff routinely collect and review chart information on complications to identify potential 
problem areas (e.g., blocked lines, line migration, PICC line infection). This data informs ongoing patient/family education 
sessions, aiming to prevent complications and promote successful IV treatment.  Data on complications, including the 
number of PICC line infections, line migration incidents, and blocked PICC lines, are crucial for evaluating program safety 
and success.  A low complication rate is considered an indicator of a successful program.  To monitor for potential 
medication reactions and initiate patient/caregiver education, the first IV antibiotic dose is administered prior to hospital  
discharge.  
 
Table 1. Home IV antibiotic therapy admission criteria. 

Criteria 
1. Home IV therapy patients are required to have a PICC line.  
2. Patients must be medically stable.  
3. Home IV therapy patients must have weekly blood work to monitor treatment. 
4. Patients must have the cognitive, motor and sensory ability to learn self-administration.  
5. Patients/family members must be compliant with medication administration.  
6. The home must have telephone access, a refrigerator for storing IV antibiotics, running water and a clean area in 

which to administer the IV antibiotics.  
7. Patients/family members must be able to speak and understand English.  
8. Support systems must be in place if the patient is unable to self-administer IV antibiotics in the form of a family 

member/friend who can administer the IV antibiotics.  
9. The first dose of IV antibiotic is to be given in the hospital/OPAT. 

 
 Data were analyzed using STATA statistical software. Descriptive analyses included measures of central tendency 
(mean, median, mode) and variability (range, standard deviation), as well as cross -tabulations to summarize categorical 
data. These statistics profiled the sample, including variables like age, health status, caregiver support, reasons for IV 
antibiotic therapy, infection site, type, and source, IV therapy-related complications, and the type of IV antibiotics 
administered. Additional descriptive analyses examined key health outcomes: hospital readmission rates, length of 
hospital stay, and treatment duration. Simple and multivariate regression analyses explored the relationships between 
sociodemographic factors (e.g., age, gender) and treatment outcomes, including the impact of variables like caregiver 
support. The data were analyzed using one-way ANOVA and multiple regression analysis. The economic impact of the 
home IV therapy program was evaluated by comparing the costs of home-based treatment and hospitalization, using a 
model similar to a cost-benefit evaluation. Ethical approvals were obtained from the Fraser Health Authority and the 
University of Victoria (British Columbia, Canada). All patient data, documents, and records were anonymized, and any 
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identifying information was removed. Data were accessed electronically through the password-protected Fraser Health 
system within the records department. The need for informed consent was waived for these retrospective chart reviews. 
 
Results 
The subsample (n=168) ranged in age from 17 to 95 years, with an average age of 58.68 years (SD = 1.15). The mean age 
was 48.49 years for men and 48.32 years for women. Men comprised the majority of the sample (62%). The largest 
proportion of home IV clients (89%) were between 40 and 65 years old. Most patients (86%) had at least one comorbidity, 
while 13% had none. The most common comorbidity was heart-related (46%), encompassing conditions such as 
congestive heart failure, coronary artery disease, peripheral vascular disease, peripheral artery disease, hypertension, 
heart disease, angina, endocarditis, hypercholesterolemia, hyperlipidemia, and dyslipidemia.More men (68%) than 
women (32%) had a heart-related comorbidity. Both men and women had the same percentage (50%) of endocrine 
comorbidities (diabetes, Addison’s disease, hyperthyroidism,  hypothyroidism, hyperparathyroidism, and fibromyalgia). 
Heart-related disease was the most prevalent comorbidity in the 40-65 age group (36%), followed by endocrine conditions 
(20%), with equal frequency among men and women (50% each).  Women had half the incidence of lung comorbidities 
(33%) compared to men (67%). Overall, 59% of men had no comorbidities compared to 41% of women. However, when 
considering at least one comorbidity, 63% of men had one or more compared to 37% of women. Other comorbidities (56% 
men, 44% women) included Gardner syndrome, diverticulitis, gastroesophageal reflux disease, recurrent cystitis, 
pyelonephritis, cerebral palsy, nephrolithiasis, chronic renal failure, renal insufficiency, retroperitoneal fibrosis, kidney 
stones, edema, lymphedema, cellulitis, anemia, urinary tract infection, Parkinson’s disease, Charcot foot, peripheral 
neuropathy, vasculitis, Morton’s neuroma, dementia, schizophrenia, aspergillosis, retinopathy, Clostridium difficile 
infection, constipation, recurrent ventricular shunt infections, benign prostatic hyperplasia (BPH), recurrent leg ulcers, 
endometriosis, obesity, cancer, hydrocephalus, recurrent mesh infections, gastroparesis, gout, prostatitis, human 
immunodeficiency virus (HIV) infection, and hepatitis C. 

The leg was the most common infection site, accounting for nearly half of all infections (45%), with a higher 
percentage in men (67%), followed by the torso (27%). The urinary tract system (15%) was another common site, followed 

by other sites (13%) including the blood, finger, hand, 
perianal area, buttock, humerus, and head (Figure 2). 
Gram-positive organisms were responsible for over 
half (53%) of infections, followed by gram-negative 
organisms (25%). Staphylococcus aureus (23%) was 
the most frequent causative organism, followed by 
Escherichia coli (21%). The microorganism could not 
be determined in 18 patients due to missing data, and 
no growth was observed in 9 patients (6%). Gram-
positive organisms were the most common cause of 
infection in both the 40-65 (51%) and 65+ (58%) age 
groups. Similarly, gram-negative organisms were most 
prevalent in the 40-65 (25%) and 65+ (24%) age 
groups. All causative organisms were more prevalent 
in men (n=97) than women (n=53). Gram-positive 
organisms accounted for 64% of infections in men and 
36% in women, while gram-negative organisms 

represented 74% of infections in men and 26% in women (Figure 3). Other reasons for antibiotic use (39% men, 46% 
women) included septicemia, finger infection, cellulitis, pulmonary infection, implantable cardioverter -defibrillator (ICD) 
infection, central nervous system (CNS) infection, infected chest tube, cystic fibrosis exacerbation, non -healing ulcer, 
mesh infection, endocarditis, post-operative infection, mastoiditis, empyema, leg infection, discitis, parotitis, 
epididymorchitis, meningitis, pneumonia, parapneumonic effusion, endophthalmitis, hip infection, septic knee infection, 
and dog bite.  

Across all age groups, the leg was the most frequent infection site, affecting approximately 55% of the 45 -60 age 
group and 37% of the 65+ age group. The frequency of torso infections was similar in the 45 -60 (48%) and 65+ (43%) age 
groups. The 20-39 age group represented a small proportion (11%) of infections, with the leg (8%), torso (9%), and urinary 
tract (12%) being the most common sites. Open wounds were present in 42% of infections, while surprisingly, nearly half 
(48%) of infections did not involve a wound. Systemic infections (e.g., involving the urine or heart) occurred in 

Figure 2. Site of Infection. 
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approximately 8% of clients. Open wounds were more prevalent in the 45-60 age group (57%) and the "no wound" category 
was also highest in this group (53%), followed by the 65+ age group, with 36% for open wounds and 35% for no wound. 
The 20-39 age group accounted for only 12% of all infection types. Open wounds were more common in men (43.81%) 
than women (41%).  

 Seventeen patients were switched to a 
different medication during therapy due to 
medication reactions or reassessment of infection 
status. Combination IV antibiotic therapy was used in 
38% of patients. Five of these patients were switched 
to a single medication during therapy due to 
medication reactions, altered blood levels, and/or 
reassessment of infection status. Two patients 
experienced reactions to vancomycin, and therapy 
was discontinued in two patients due to increased 
vancomycin trough levels and decreased white blood 
cell counts. Most patients in the 45-60 age group 
(55%) received 0-1 antibiotics, as did 32% of the 65+ 
age group.  Similarly, 49% of the 45-60 age group 

received two or more antibiotics, compared to 43% of 
the 65+ age group. Risk for Readmission: Eight patients (5%) experienced two hospital readmissions during the home IV 
program: four due to increased pain, two due to sepsis, one due to septic shock secondary to Escherichia coli 
pyelonephritis, and one due to worsening infection status. Five of these patients were in the 45 -60 age group.  Half of the 
patients with 0-1 admissions were in the 45-60 age group (53%), while 37% were in the 65+ age group. One patient required 
a hospital readmission for an amputation necessitated by the infectious agent.  Two patients were discharged from the 
home IV program and readmitted later in the same year for recurrent infections.  No patient deaths occurred during the 
home IV program. One non-compliant patient was discharged from the program after 10 days. Two patients did not receive 
IV antibiotics: one was placed on oral antibiotics due to difficulty inserting a PICC line, and the  other received a PICC line 
for hydration only during chemotherapy.  

 Men had a higher rate of 0-1 readmissions 
(63%) than women (37%), but readmission rates were 
equal between men and women for two or more 
readmissions (n=4). Most patients (80%) had hospital 
stays of less than 15 days (Figure 4). Men accounted 
for 61% of stays of 0-14 days and 17 stays of 15-29 
days, compared to 39% of women with 0-14 days and 
4 stays of 15-29 days. Women (n=7, 56%) had longer 
hospital stays (30+ days) than men (n=5, 44%). Most 
patients (59%) were in the home IV program for six or 
more weeks. The mean IV therapy duration was 5.72 
weeks. Older patients (45+) were more likely to be in 
the program longer than younger patients.  
Approximately 53% of the 45-60 age group had a 

therapy duration of six or more weeks, while 53% of the 65+ age group had a duration of five or fewer weeks. Men (66%) 
had longer IV antibiotic durations (>6 weeks) than women (34%) (Figure 5). 

All patients required a peripherally inserted central catheter (PICC) for antibiotic administration. In one patient, a 
PICC line could not be inserted due to poor vein access, and the patient was switched to oral antibiotics. Blocked PICC 
lines, line migration, and line infections (n=13, 8%) were the most common complications (Table 2), occurring most 
frequently in the 45-60 age group (n=8). Men experienced more of these complications (62%) than women (38%).  
Carbapenems were the most frequently prescribed antibiotic group.  Ertapenem was prescribed for nearly half of the 
patients (n=95, 54%), followed by vancomycin (n=29, 17%) (Table 3).  Most IV patients (61%) received a single antibiotic. 
After controlling for age and sex, Model 1 analyzed the relationship between length of hospital stay and treatment duration 
(F=5.09, p<0.10), while Model 2 analyzed the same relationship, including comorbidities. Model 1 explained 9.0% of the 
variance in total duration on the home IV program. Longer hospital stays and older age were associated with increased 

Figure 4. Readmission rates. 

Figure 3. Site of Infection. 
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duration on the home IV program (B=.003, p<0.02). Model 2 showed that length of stay significantly affected therapy 
duration, even after accounting for comorbidity, age, and sex. Model 3 analyzed the relationship between length of stay 
and readmission risk, controlling for age and sex. Length of stay significantly affected readmission risk (F=3.69, p<0.05), 
explaining 7% of the variation. Model 4 showed that length of stay significantly affected readmission risk, even after  
accounting for comorbidity, age, and sex (Table 4). Cost-effectiveness was estimated using the sample of 168 patients. 
The estimated daily hospital cost was $1254.00 (excluding PICC line cost and insertion fees). The estimated cost for 
patients requiring nurse administration of IV antibiotics was $41.63 per hour (hourly nurse wage) for a mean therapy 
duration of 40 days, assuming one home care nurse visit per week for daily IV administration after acceptance into t he 
program (Table 5). For patients/caregivers able to self-administer/administer IV antibiotics, the estimated cost was based 
on weekly home care nurse visits for PICC line dressing changes (Table 6). For patient’s ineligible for the home IV program 
who remained in Outpatient Parenteral Antimicrobial Therapy (OPAT) for the average 40-day duration, the estimated cost 
was calculated as follows: Cost of OPAT visit ($101) x Duration of OPAT stay (40 days) = $4040 per patient. 
 

Discussion 
Home IV programs are expanding rapidly and offer 
significant benefits to patients, particularly the 
elderly and immune-compromised patients, in 
reducing the risk of nosocomial infections, reducing 
hospital admissions, reducing duration of hospital 
stay, and allowing patients to return to school/work 
(Paladino & Poretz, 2010). The relationship between 
socio-demographic factors (e.g. age, gender, marital 
status and caregiver support) and outcomes 
(complications or readmission rates) were evaluated 
using cross-tabulations. It was hypothesized that 
older patients, those who are single and those with 
older caregivers would have more complications 

and/or higher readmission rates. However, socio-
demographic factors (age, gender, caregiver support) 

were not significantly associated with readmission rates or complications.  
 The majority of patients had a spousal caregiver which facilitates a quicker acceptance into the home IV program 
by allowing teaching to be initiated sooner. The study hypothesized that patients with more co-morbidities and those who 
had heart disease or diabetes would have more complications and/or higher readmission rates. However, it was found 
that duration on the home IV program was significantly longer if the patien t had a longer length of hospital stay. The 
number of co-morbidities was not associated with readmission rates, complications or length of duration on home IV 
program. Diabetes and heart co-morbidities were not significantly associated with readmission or duration. Though, the 
non-communicable disease led to increase the readmission  (Brunner-La Rocca et al., 2020). Diagnosis was not 
significantly associated with complications or readmission to hospital. The readmission of a few patients was due to a 
worsening in their primary infection, possibly due to patients not complying with therapy or off-loading or possibly 
maintaining the correct wound care regime. It was hypothesized that a specific type or cause of infection influenced the 
duration of IV antibiotics. However, the finding presented that the type or cause of infection was not associated with the 
duration of IV antibiotics. In terms of type, open wounds required an average of 6 weeks of IV therapy while systemic 
infections required 4-6 weeks of IV therapy. Open wounds were also less common than “no wounds”, which was an 
interesting finding due to the assumption that infection would be more freq uent in open wounds rather than systemic/no 
wounds. In terms of cause, on average, Staphylococcus required 6 weeks of treatment, gram -positive cocci required 4 
weeks and Extended-spectrum-β-Lactamase (ESBL) Escherichia coli (E. coli) required 4-6 weeks. Ertapenem was the 
most common antibiotic prescribed to treat both staphylococcal and ESBL E. coli micro-organisms (Wang et al., 2023). 
Interestingly men had almost double the duration compared to women for IV therapy, but age, type of infection or 
caregiver support was not a factor in this result. This condition may be a possibility that due to men having more co-
morbidities the duration was longer, but it was also found that co-morbidities and gender were not found to be statically 
significant. 
 Carbapenems were the most frequently used antibiotics in the home IV program. This may be seen as the new 
choice of IV antibiotics as other studies have indicated a preference for using cephalosporins in similar programs. A higher 

Figure 5. Comparison of the average length of hospital stay. 
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prevalence of gram-positive organism was noted with a low incidence of multi-resistant organisms, but it was also noted 
that there was an increasing isolation of ESBL. With this increase in ESBL infections, it is understandable that 
Carbapenems would be the most frequently used IV antibiotics (Armstrong et al., 2021). The home IV program in Surrey 
has been successful with a low dropout rate, a low overall complication rate and provision of a safe and cost -effective 
alternative to hospital management of IV patients. 
 
Table 2. Complications. 

Complications relating to IV therapy Number of patients (n=16) Percentage (%) 
Blocked Line  7 4.16 
Line migration  5 2.97 
Line infection  1 0.59 
DVT  1 0.59 
Medication reaction*  2 1.19 

* Includes rash and red man syndrome. 
 
Table 3. Common IV antibiotics. 

Antibiotics  Number of patients 
Aminoglycosides  

Amikacin  
Gentamycin  
Tobramycin  

 
1 
3 
3 

Carbapenems  
Ertapenem  
Imipenem  
Meropenem  

 
95 
1 

11 
Cefalosporins  

Ancef  
Ceftazidine  
Cefotoxin  
Ceftriaxone  

 
14 
7 
1 

13 
Clindamycin  3 
Cotrimaxole  1 
Daptomycin  10 
Fluconazole  2 
Fluroquinolines  

Ciprofloxacin  
Moxifloxacin  

1 
1 
0 

Penicillins  
Ampicillin  
Cloxacillin  
Pen G  
Piperacillin-tazo  

 
3 

10 
3 

10 
Tigecycline  2 
Vancomycin  29 

 
 To ensure safety and efficacy, it is necessary to ensure appropriate patient admission criteria are met and IV 
teaching done with patients/caregivers to ensure the success of the home IV program.  Continued education on co-
morbidity management will also aid in reducing hospital readmissions and referral (Forsetlund et al., 2021). Ongoing IV 
support needs to be available to patients/caregivers to ensure safety at home and also reduce hospital readmissions  
(Rammohan et al., 2023). In this study, only 9 patients required readmission to hospital and most patients completed 
their IV therapy with good clinical outcomes, except for 1 patient who was non -complaint and discharged from the 
program. A pilot project is currently underway in Surrey to evaluate the home IV program and assess ways to further 
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reduce hospital durations/readmissions. A key evaluation question was whether the home IV program is more cost -
effective than hospital IV therapy. A comparison of costs between a 40-day hospital stays versus a 40-day home IV 
program estimated savings at $8.147.160. This suggests that home IV therapy is cost-effective with substantial savings 
for the health authority. Comparing the cost of a patient who requires nurse administration daily for a 40 -day duration, 
the savings were still substantial with an estimated OPAT cost of $4.040, and a savings to the health authority of $46.120. 
When compared further to home care nurse visits where the patient/caregiver was independent with IV administration 
and who only required a weekly PICC line dressing the savings were $49.182. These figures are estimates and a more in-
depth study is required to further scrutinize. It is clear from these current estimates though that the home IV program has 
a significant and positive economic impact. Home IV programs should be support ed based on these indications where 
both patients and the health authority benefit. The demand for home IV programs will continue to grow and they merit 
sufficient funding and staffing based on the evidence.  
 
Table 4. Estimates of coefficients from multiple-regression models. 

Variables Model 1 Model 2 Model 3 Model 4 
Age  0.025*  0.022  0.001  0.001  
Sex  0.26  0.28  0.019  0.017  
Length of Stay  0.046*  0.043*  0.003*  0.003*  
Co-morbidity  0.150  0.013  
F  5.09**  4.02*  3.69*  3.05*  
R square  0.090  0.091  0.064  0.070  
Adjusted R square  0.070  0.070  0.046  0.047  

*p<0.05; **p<0.10. 
 
Table 5. Estimated cost savings of home iv program. 

Estimated Cost 
1. Estimated hospital room cost per day: $1254.00 per day  
2. Average duration of home IV antibiotic therapy: 40 days* 
3. Estimated gross Health Authority savings per patient: 40 days x $1254.00 per day = $50 .160 per patient.  
4. Estimated net Health Authority savings per patient: $ 50.160 less 7 home care nurse (HCN) visits at $41.63 per 

visit** or $1665 equals $48.495 
5. Estimated total Health Authority savings for 168 Surrey home IV antibiotic patients:168 x $48 .495 = $8.147.160 

*Based on the average duration of 40 days for the 168 patients. 
**Based on Surrey’s HCN rate $41.63 per one hour for a nurse administration . 
 
Table 6. Estimated cost of home care nurse visits. 

Estimated Cost 
Cost of home care nurse visit per week x Duration of home care visit:  
$41.63 x 7 days = $291*  
$20.82 x 33 days = $687**  
Total cost = $978 

* The first week was teaching with patients/caregivers one hour visit per day. 
** PICC dressing changes required half an hour visit each week. 
  
 The Surrey Home IV therapy program has demonstrated significant success which highlighting its potential for 
broader application, particularly in underserved and rural areas. Expanding such initiatives to remote locations can 
enhance healthcare accessibility, reduce the burden on inpatient facilities, and address disparities in healthcare 
provision (Landers et al., 2016). To effectively implement and scale this model, several strategic considerations must be 
addressed, including interdisciplinary collaboration, cost-benefit analysis, and a focus on chronic disease management 
(Figure 6). Enhancing collaboration between healthcare professionals is crucial to ensure comprehensive patient 
assessments and well-coordinated treatment plans (Geese & Schmitt, 2023). Interprofessional collaboration has been 
shown to improve patient outcomes and reduce healthcare costs (Miller et al., 2020). This approach is especially valuable 
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in home-based IV therapy, where a team-based 
strategy can help address, complex patient needs 
and promptly respond to complications. Scaling the 
Surrey program nationally would require a detailed 
cost-benefit analysis to determine financial viability. 
This analysis should include evaluating long-term 
savings through reduced hospital admissions and 
shorter hospital stays. Previous study has 
demonstrated that home-based IV therapy can be 
cost-effective on a larger scale, with substantial 
potential for long-term healthcare savings (Polinski et 
al., 2017). Analyzing costs and benefits can better 
allocate resources and ensure the sustainability and 
economic efficiency of the program. Furthermore, 
focusing on chronic disease management could be a 
significant enhancement to the program (Yu et al., 
2023).  

Expanding home IV therapy to include patients 
with chronic illnesses can alleviate the burden on 
hospital resources. Research highlights the benefits of home-based care for managing chronic conditions, improving 
patient outcomes, and reducing the strain on healthcare facilities (Naylor & Keating, 2018). Incorporating chronic disease 
management into home IV therapy could serve a broader patient population and offer a more comprehensive approach 
(Montón et al., 2013). Quality assurance measures are essential for maintaining the effectiveness and sustainability of 
home IV therapy programs. Implementing continuous quality assurance programs to monitor clinical outcomes, patient 
safety, and cost-effectiveness is crucial (Endalamaw et al., 2024). The World Health Organization (WHO) emphasizes the 
importance of quality assurance in integrated care models, as it helps identify areas for improvement and enhances the 
overall quality of care (WHO, 2016). Regular monitoring and evaluation can ensure that the program remains aligned with 
best practices and continues to deliver high-quality care to patients. Policy advocacy is another critical element for 
ensuring the long-term success of home IV therapy programs (Sykes et al., 2023). Advocating for supportive government 
and insurance coverage policies can help make these programs financially accessible to a wider range of patients, 
particularly those from low-income households. Policy changes are necessary to provide adequate funding and support 
and enable more patients to benefit from home-based care without incurring significant out-of-pocket costs (Landers et 
al., 2016). This advocacy can play a vital role in removing financial barriers and promoting the adoption of home IV therapy 
on a larger scale. Integrating telehealth services and remote monitoring devices could significantly enhance the efficiency 
and safety of home IV therapy programs. The use of technology can facilitate real-time patient monitoring and allow 
healthcare providers to respond quickly to any changes in a patient’s condition (National Research Council (US) 
Committee on the Role of Human Factors in Home Health Care (2010). This integration can reduce the need for in-person 
visits, increase the program's efficiency, and improve patient outcomes. 
 Given the significant role of family caregivers in home-based care, comprehensive training and support 
mechanisms are essential (Burgdorf et al., 2022). Family caregivers often assist in administering IV therapy at home, and 
their competence directly impacts patient safety and treatment success (Keller et al., 2020). Structured educational 
programs for caregivers, along with ongoing support, can enhance their skills and confidence, reducing the likelihood of 
adverse events (Woo et al., 2017). Caregiver education is a critical component of home -based care as it determines 
quality care delivery at home (Wasmani et al., 2022). Establishing evidence-based and standardized guidelines is crucial 
for maintaining consistent outcomes across different regions implementing home therapy programs  (Hashemlu et al., 
2023). Standardized protocols for patient selection, administration, and follow-up care can provide a clear framework for 
healthcare providers and minimize variability in care. The World Health Organization (2016) advocates for the 
development of integrated care models with clear guidelines, which should be informed by successful examples like the 
Surrey program and regularly updated to reflect the latest best practices. Future iterations of home IV therapy programs 
should also prioritize patient-reported outcomes and experiences to enhance satisfaction and improve care quality 
(Polinski et al., 2017). Collecting feedback through validated survey instruments, qualitative interviews, or mixed -
methods approaches can provide valuable insights into patient perspectives. Incorporating patient feedback can be 
continuously refined to better meet the needs of its participants (Figure 7). Despite its many advantages, home IV therapy 

Figure 6. Collaboration among healthcare professionals. 
(Courtesy of www.pexels.com). 
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for chronic illnesses presents certain challenges that 
must be addressed to ensure patient safety and 
treatment efficacy. Proper training of caregivers and 
patients is essential to prevent complications such as 
infections, catheter blockages, or adverse reactions 
to medications. Home care nurses play a crucial role 
in monitoring patients, providing education, and 
responding to any complications that may arise. 
Additionally, the availability of specialized 
equipment, such as infusion pumps and sterile 
supplies, must be ensured to maintain high standards 
of care. Moreover, home IV therapy requires strong 
coordination between healthcare providers, 
pharmacists, and caregivers to ensure that 
medications are administered correctly and that any 
necessary adjustments to treatment are made 
promptly. Addressing these challenges through 

comprehensive training, technological advancements, and improved healthcare policies can further enhance the 
success of home IV therapy programs. 
 While this study provides valuable insights into the patient outcomes and cost -benefits of a home intravenous 
therapy program in Canada, certain limitations must be acknowledged, as they may influence the interpretation of the 
findings. A study with a larger sample size and a longer follow-up period could provide more comprehensive data on 
outcome measures, offering a deeper understanding of the impact of home IV programs.  Additionally, incorporating 
patient satisfaction in future studies would offer a broader perspective by including both patient and caregiver 
experiences alongside medical assessments. Although IV teaching was addressed in this study, further research on 
teaching methods and their outcomes would help address safety concerns, ensure patient  safety, and allow for necessary 
adaptations to the home IV program to align with nursing practice standards.  Moreover, additional cost-analysis studies 
would be beneficial, as the current analysis is based on cost estimates. A more detailed examination of  cost savings 
would provide a more accurate assessment of the financial benefits associated with home IV therapy.  
 
Conclusion 
Home IV therapy is an expanding area of nursing practice that provides patients and caregivers with a safe, cost -effective 
alternative to traditional hospital-based care. As awareness of its benefits grows, healthcare professionals and patients 
will better recognize its potential to reduce hospital admissions and shorten the length of stay. Receiving IV antibiotic 
treatment at home can maintain their daily routines with the support of home care nurses and enhance both comfort and 
convenience. Additionally, the program encourages self-management and align with healthcare initiatives to reduce 
medical costs. This study highlights the home IV program as a promising advancement benefiting patients, caregivers, 
and the healthcare system. The findings are particularly relevant in the post-pandemic landscape, where healthcare 
systems face increased pressure to manage resources efficiently and minimize hospital overcrowding.  The COVID-19 
pandemic underscored the need for flexible, home-based care options to reduce infection risks and ensure timely 
treatment without overburdening hospitals. Home IV therapy supports this shift by offering a viable alternative that 
enhances patient safety. As remote and decentralized healthcare models continue to gain traction, the home IV program 
presents a sustainable solution improves patient outcomes and the healthcare system to adapt the future challenges. 
With further research, home IV therapy has the potential to become a standard approach to IV care delivery.  
 
Author's declaration 
All authors contributed to the manuscript writing process. 
 
AI statement 
The author didn't employ any generative text artificial intelligence techniques during the manuscript preparation. 
 
Funding 
None. 

Figure 7. Discussion with patient and family.  
(Courtesy of www.nursesdirecthomecare.co.uk). 



 
 

           

Vol. 12 No. 1 (2025)   
 

37 

Availability of data and materials 
All data are available from the authors. 
 
Competing interests 
The authors declare no competing interest. 
 
Acknowledgments 
The authors thank all individuals and organizations involved in supporting this research. 
 
References 
Alhifany, A. A., Ghilais, A. T., Jammal, J. A., Alfaifi, F. M., Khayyat, S. M., Alotaibi, A. S., Alessa, M., & Almangour, T. A. (2023). 

Home infusion services in Saudi Arabia: Where are we standing?. Saudi pharmaceutical journal: the official 
publication of the Saudi Pharmaceutical Society, 31(10), 101750. https://doi.org/10.1016/j.jsps.2023.101750 

Alzahrani N. (2021). The effect of hospitalization on patients' emotional and psychological well-being among adult patients: 
An integrative review. Applied nursing research: ANR, 61, 151488. https://doi.org/10.1016/j.apnr.2021.151488 

Armstrong, T., Fenn, S. J., & Hardie, K. R. (2021). JMM Profile: Carbapenems: a broad-spectrum antibiotic. Journal of medical 
microbiology, 70(12), 001462. https://doi.org/10.1099/jmm.0.001462 

Bhavnani, S. K., Dang, B., Penton, R., Visweswaran, S., Bassler, K. E., Chen, T., Raji, M., Divekar, R., Zuhour, R., Karmarkar, 
A., Kuo, Y. F., & Ottenbacher, K. J. (2020). How High-Risk Comorbidities Co-Occur in Readmitted Patients with Hip 
Fracture: Big Data Visual Analytical Approach. JMIR medical informatics, 8(10), e13567. 
https://doi.org/10.2196/13567 

Brunner-La Rocca, H. P., Peden, C. J., Soong, J., Holman, P. A., Bogdanovskaya, M., & Barclay, L. (2020). Reasons for 
readmission after hospital discharge in patients with chronic diseases-Information from an international dataset. 
PloS one, 15(6), e0233457. https://doi.org/10.1371/journal.pone.0233457 

Burgdorf, J. G., Arbaje, A. I., Chase, J. A., & Wolff, J. L. (2022). Current practices of family caregiver training during home health 
care: A qualitative study. Journal of the American Geriatrics Society, 70(1), 218–227. 
https://doi.org/10.1111/jgs.17492 

Endalamaw, A., Khatri, R. B., Mengistu, T. S., Erku, D., Wolka, E., Zewdie, A., & Assefa, Y. (2024). A scoping review of 
continuous quality improvement in healthcare system: conceptualization, models and tools, barriers and facilitators, 
and impact. BMC health services research, 24(1), 487. https://doi.org/10.1186/s12913-024-10828-0 

Forsetlund, L., O'Brien, M. A., Forsén, L., Reinar, L. M., Okwen, M. P., Horsley, T., & Rose, C. J. (2021). Continuing education 
meetings and workshops: effects on professional practice and healthcare outcomes. The Cochrane database of 
systematic reviews, 9(9), CD003030. https://doi.org/10.1002/14651858.CD003030.pub3 

Gawronska, J., Koyanagi, A., López Sánchez, G. F., Veronese, N., Ilie, P. C., Carrie, A., Smith, L., & Soysal, P. (2022). The  
Prevalence and Indications of Intravenous Rehydration Therapy in Hospital Settings: A Systematic Review. 
Epidemiologia (Basel, Switzerland), 4(1), 18–32. https://doi.org/10.3390/epidemiologia4010002 

Geese, F., & Schmitt, K. U. (2023). Interprofessional Collaboration in Complex Patient Care Transition: A Qualitative Multi-
Perspective Analysis. Healthcare (Basel, Switzerland), 11(3), 359. https://doi.org/10.3390/healthcare11030359 

Grennan, D., & Gottsch, M. (2019). Home intravenous antibiotic therapy. JAMA, 322(1), 90. 
https://doi.org/10.1001/jama.2019.7424 

Hashemlu, L., Esmaeili, R., Bahramnezhad, F., & Rohani, C. (2023). A systematic review on clinical guidelines of home health 
care in heart failure patients. BMC nursing, 22(1), 127. https://doi.org/10.1186/s12912-023-01294-w 

Keller, S. C., Tamma, P., Salinas, A., Williams, D., Cosgrove, S. E., & Gurses, A. P. (2020). Engaging Patients and Caregivers 
in a Transdisciplinary Effort to Improve Outpatient Parenteral Antimicrobial Therapy. Open forum infectious diseases, 
7(6), ofaa188. https://doi.org/10.1093/ofid/ofaa188 

Kerari, A., Bahari, G., Alharbi, K., & Alenazi, L. (2024). The Effectiveness of the Chronic Disease Self-Management Program in 
Improving Patients' Self-Efficacy and Health-Related Behaviors: A Quasi-Experimental Study. Healthcare (Basel, 
Switzerland), 12(7), 778. https://doi.org/10.3390/healthcare12070778 

Landers, S., Madigan, E., Leff, B., Rosati, R. J., McCann, B. A., Hornbake, R., MacMillan, R., Jones, K., Bowles, K., Dowding, 
D., Lee, T., Moorhead, T., Rodriguez, S., & Breese, E. (2016). The Future of Home Health Care: A Strategic Framework 
for Optimizing Value. Home health care management & practice, 28(4), 262–278. 
https://doi.org/10.1177/1084822316666368 



 
 

           

Vol. 12 No. 1 (2025)   
 

38 

Lizano-Díez, I., Amaral-Rohter, S., Pérez-Carbonell, L., & Aceituno, S. (2021). Impact of Home Care Services on Patient and 
Economic Outcomes: a Targeted Review. Home Health Care Management & Practice, 34(2), 108482232110383. 
https://doi.org/10.1177/10848223211038305 

Martínez, N., Connelly, C. D., Pérez, A., & Calero, P. (2021). Self-care: A concept analysis. International journal of nursing 
sciences, 8(4), 418–425. https://doi.org/10.1016/j.ijnss.2021.08.007 

Miller, C. J., Griffith, K. N., Stolzmann, K., Kim, B., Connolly, S. L., & Bauer, M. S. (2020). An Economic Analysis of the 
Implementation of Team-based Collaborative Care in Outpatient General Mental Health Clinics. Medical care, 58(10), 
874–880. https://doi.org/10.1097/MLR.0000000000001372 

Montón, C., Pomares, X., & Mujal, A. (2013). Home intravenous antimicrobial therapy in chronic respiratory disease. Archivos 
de bronconeumologia, 49(4), 174–175. https://doi.org/10.1016/j.arbres.2012.09.008 

National Research Council (US) Committee on the Role of Human Factors in Home Health Care. (2010). The role of human 
factors in home health care: Workshop summary (9th ed., Information technology and systems in home health care). 
National Academies Press. Retrieved from https://www.ncbi.nlm.nih.gov/books/NBK210061/ 

Naylor, M., & Keating, S. A. (2008). Transitional care. American Journal of Nursing, 108(9 SUPPL.), 58-63. 
https://doi.org/10.1097/01.NAJ.0000336420.34946.3a 

Norris, A. H., Shrestha, N. K., Allison, G. M., Keller, S. C., Bhavan, K. P., Zurlo, J. J., Hersh, A. L., Gorski, L. A., Bosso, J. A., 
Rathore, M. H., Arrieta, A., Petrak, R. M., Shah, A., Brown, R. B., Knight, S. L., & Umscheid, C. A. (2019). 2018 Infectious 
Diseases Society of America clinical practice guideline for the management of outpatient parenteral antimicrobial 
therapy. Clinical Infectious Diseases, 68(1), e1–e35. https://doi.org/10.1093/cid/ciy745 

Pacheco, R. L., Latorraca, C. O. C., Pires Dos Santos, A. P., Martimbianco, A. L. C., Moreira, R. F. C., Logullo, P., & Riera, R. 
(2022). Efficacy and safety of home-based intravenous antibiotic therapy among adults: a systematic review. 
International journal of antimicrobial agents, 59(4), 106555. https://doi.org/10.1016/j.ijantimicag.2022.106555 

Paladino, J. A., & Poretz, D. (2010). Outpatient parenteral antimicrobial therapy today. Clinical infectious diseases : an 
official publication of the Infectious Diseases Society of America, 51 Suppl 2, S198–S208. 
https://doi.org/10.1086/653520 

Polinski, J. M., Kowal, M. K., Gagnon, M., Brennan, T. A., & Shrank, W. H. (2017). Home infusion: Safe, clinically effective, 
patient preferred, and cost saving. Healthcare, 5(1-2), 68-80. https://doi.org/10.1016/j.hjdsi.2016.04.004 

Rammohan, R., Joy, M., Magam, S. G., Natt, D., Patel, A., Akande, O., Yost, R. M., Bunting, S., Anand, P., & Mustacchia, P. 
(2023). The Path to Sustainable Healthcare: Implementing Care Transition Teams to Mitigate Hospital Readmissions 
and Improve Patient Outcomes. Cureus, 15(5), e39022. https://doi.org/10.7759/cureus.39022 

Reeves, S., Pelone, F., Harrison, R., Goldman, J., & Zwarenstein, M. (2017). Interprofessional collaboration to improve 
professional practice and healthcare outcomes. Cochrane Database of Systematic Reviews, 6(6), CD000072. 
https://doi.org/10.1002/14651858.CD000072.pub3 

Sun, M., Qian, Y., Liu, L., Wang, J., Zhuansun, M., Xu, T., & Rosa, R. D. (2023). Transition of care from hospital to home for 
older people with chronic diseases: a qualitative study of older patients' and health care providers' perspectives. 
Frontiers in public health, 11, 1128885. https://doi.org/10.3389/fpubh.2023.1128885 

Sykes, S., Watkins, M., & Wills, J. (2023). Public health practitioners as policy advocates: skills, attributes and development 
needs. Health promotion international, 38(5), daad102. https://doi.org/10.1093/heapro/daad102 

Therouanne, S., Menu, R., Prévotat, A., Leroy, S., & Wizla, N. (2015). A personalized education program allows self-
management in adult CF patients for intravenous antibiotic therapy at home. Journal of Cystic Fibrosis, 
14(Supplement 1), S122. https://doi.org/10.1016/S1569-1993(15)30426-4 

Tice, A. D., Rehm, S. J., Dalovisio, J. R., Bradley, J. S., Martinelli, L. P., Graham, D. R., Gainer, R. B., Kunkel, M. J., Yancey, R. 
W., Williams, D. N., & IDSA (2004). Practice guidelines for outpatient parenteral antimicrobial therapy. IDSA 
guidelines. Clinical infectious diseases: an official publication of the Infectious Diseases Society of America, 38(12), 
1651–1672. https://doi.org/10.1086/420939. 

Tonna, A., Anthony, G., Tonna, I., Paudyal, V., Forbes-McKay, K., Laing, R., Mackenzie, A., Falconer, S., McCartney, G., & 
Stewart, D. (2019). Home self-administration of intravenous antibiotics as part of an outpatient parenteral antibiotic 
therapy service: A qualitative study of the perspectives of patients who do not self-administer. BMJ Open, 9(1), 
e027475. https://doi.org/10.1136/bmjopen-2018-027475 

Wang, C., Zhou, Y., Zhou, Y., & Ye, C. (2023). Ertapenem-Induced Neurotoxicity: A Literature Review of Clinical 
Characteristics and Treatment Outcomes. Infection and drug resistance, 16, 3649–3658. 
https://doi.org/10.2147/IDR.S406852 

https://www.ncbi.nlm.nih.gov/books/NBK210061/


 
 

           

Vol. 12 No. 1 (2025)   
 

39 

Wasmani, A., Rahnama, M., Abdollahimohammad, A., Badakhsh, M., & Hashemi, Z. (2022). The Effect of Family-Centered 
Education on the Care Burden of Family Caregivers of the Elderly with Cancer: A Quasi-experimental Study. Asian 
Pacific journal of cancer prevention: APJCP, 23(3), 1077–1082. https://doi.org/10.31557/APJCP.2022.23.3.1077 

Woo, K. Y., Wong, J., Rice, K., Coelho, S., Haratsidis, E., Teague, L., Rac, V. E., & Krahn, M. (2017). Patients' and clinicians' 
experiences of wound care in Canada: A descriptive qualitative study. Journal of Wound Care, 26(Sup7), S4–S13. 
https://doi.org/10.12968/jowc.2017.26.Sup7.S4 

World Health Organization. Regional Office for Europe. (2016). Integrated care models: an overview: working document. 
World Health Organization. Regional Office for Europe. https://iris.who.int/handle/10665/375502 

Yu, S., Wan, R., Bai, L., Zhao, B., Jiang, Q., Jiang, J., & Li, Y. (2023). Transformation of chronic disease management: Before 
and after the COVID-19 outbreak. Frontiers in public health, 11, 1074364. 
https://doi.org/10.3389/fpubh.2023.1074364 

 
 
 
 
 
 
 
 
 
 
 
 

  

Authors’ insight 
 
Key points 

• Home intravenous therapy contributed to better patient recovery, reduced hospital-acquired infections, and 
increased patient satisfaction. 

• The program demonstrated significant cost savings compared to hospital-based IV therapy by reducing hospital 
stays, lowering healthcare resource utilization, and minimizing overall treatment expenses. 

• Home IV therapy proved to be a viable alternative within the Canadian healthcare system which offering a 
sustainable solution to optimize hospital capacity. 

 
Emerging nursing avenues 

• How does home intravenous therapy impact patient outcomes compared to hospital-based IV treatment in terms 
of recovery time, infection rates, and overall satisfaction? 

• What is the key cost-saving factors associated with home IV therapy, and how do they compare to the expenses of 
in-hospital treatment? 

• What challenges and limitations exist in implementing a home IV therapy program within the Canadian healthcare 
system, and how can they be addressed to improve accessibility and effectiveness? 
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