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Background and Objective
 • Traditional intravenous (IV) cancer treatments require lengthy infusion times, thus contributing to the burden on 
healthcare resources and costs. In contrast, numerous studies have consistently demonstrated that subcutaneous 
(SC) treatments for cancer have comparable or superior effectiveness and safety to IV1-6 and could reduce the 
burden on healthcare systems.7,8 However, such studies did not report head-to-head comparisons.

 • Evidence consistently demonstrates that SC administration is associated with improved quality of life and patient 
preference, including several literature reviews1,9,10 that reported that up to 88.9% of cancer patients preferred 
administration by SC over IV.11 

 • It was therefore of interest to systematically identify and summarize the findings from real-world (RW) studies published 
in the last 10 years that compared the impact of SC and IV oncology therapies on the economic burden (cost and 
healthcare resource use [HCRU]) and medication adherence.

Methods
 • A systematic literature review (SLR) was performed using recent best practice methods,12,13 aiming to identify RW 
studies conducted in Europe and North America that reported head-to-head comparisons of SC and IV oncology 
therapies in terms of patient adherence, HCRU, and costs. The selection criteria applied are presented in Table 1.

Results (cont.)

 • Searches were conducted in Embase, MEDLINE, EconLit, and PsycINFO for studies published between January 
2014 and April 2024. 

 • Titles and abstracts were screened independently by a human reviewer and by artificial intelligence algorithms 
via Nested Knowledge, and conflicts were addressed by the human reviewer. Abstracts meeting the selection 
criteria proceeded to full-text screening by two human reviewers, and conflicts were resolved by a third reviewer. 
Reasons for exclusion were recorded.

 • Data extraction was conducted by one reviewer and validated by a second.

Results
Summary of Included Studies
 • The SLR identified a total of 22 studies, of which 21 were identified via database searches and one via hand 
searching of bibliographies (Figure 1). 

Costs
 • All studies that evaluated costs were from Europe (n=14); none were conducted in the US. All studies reported costs 
savings of SC versus IV administration. 

 • In all six studies assessing trastuzumab SC had significantly lower direct costs than IV.14-19 One study reported that SC 
trastuzumab saved €1,132.43 in indirect costs.15 A study in Sweden showed that the use of SC saved €603,000 in 
annual direct costs by avoiding surgeries to implant port-a-caths and pharmacy fees for the reconstitution of IV 
doses, and use of less expensive materials with SC.14 In patients with breast cancer receiving SC trastuzumab saved 
a mean €6,057 (94% saving) vs IV per patient per year in drug wastage.20

 • SC rituximab also saved costs compared with IV administration because of lower treatment costs in patients with 
hematologic cancers,21-24 and one study reported a median cost reduction of 25.4%.21 In patients with non-Hodgkin’s 
lymphoma, SC rituximab saved a mean €28,399 (100% saving) vs IV per patient per year in drug wastage.20

 • SC daratumumab was investigated in two studies on multiple myeloma,25,26 with a French study reporting savings 
of €29,460 in treatment costs compared to IV,25 and an Italian study showed a 51.6% cost reduction with SC 
compared to IV.26

HCRU Europe
 • All 21 studies consistently reported reductions in HCRU when using SC versus IV administration, regardless of geography.

European Studies (n=15)
 • Time spent in hospital/chair time: An 80% reduction in patient chair time was reported for breast cancer patients 
receiving trastuzumab, from 101 minutes (IV) to 20 minutes (SC),15 and SC rituximab reduced chair time by a mean 
of 193.8 minutes in patients with non-Hodgkin’s lymphoma compared with IV.24 Time spent in hospital was reduced 
by 101 minutes for the first visit and 23 minutes for subsequent visits in breast cancer patients receiving SC trastuzumab.17 
Total patient time in the oncology unit was 71% shorter for SC trastuzumab vs IV in patients with breast cancer.19 
Compared with IV, SC daratumumab was associated with 78% savings in patient time and 80% savings in infusion 
chair time in patients with multiple myeloma.26

 • HCP time: HCP time reductions of 50% and 79% were reported with SC trastuzumab vs IV in patients with breast 
cancer.15,16 SC rituximab saved a mean of 5.6 minutes per preparation and 11.1 minutes per administration in patients 
with lymphoma.22 Similar findings were reported by another study where mean pharmacy nurse preparation time 
was reduced by 50% by dose (5 minutes with SC vs 10 minutes with IV).21 The median time of occupation of the day 
care unit was 1 hour with SC vs 4 hours (1-7) with IV.21 In another study, SC rituximab cut a total of 174.8 minutes (95% 
CI: 172.5–177.1) of active HCP time per session (i.e., roughly 3 hours) vs IV.24 Two studies in multiple myeloma reported 
savings: SC daratumumab had a shorter infusion time (4–6 minutes for SC vs. 240–360 minutes for IV),25 and saved 
59% HCP active working time over IV.26

HCRU US and Multinational Studies

US Studies (n=3)
 • All US studies reported savings, including patient’s chair time and clinic time. 

 • One study with patients with lymphoma and leukemia SC receiving rituximab showed significantly reduced therapy 
chair time vs IV by a mean 62% (133.4 minutes; P<0.001).27 Another study on daratumumab for multiple myeloma 
reported savings in median total clinic time (2.7–3.0 hours shorter for SC vs IV) and median total chair time (2.7–2.8 
hours shorter for SC vs IV).28

Multinational Studies (n=3)
 • An international study on rituximab for lymphoma reported a 74% reduction in mean chair time and a 32% reduction 
in HCP time with SC vs IV across countries.29 SC trastuzumab significantly reduced patient chair time: 73.1% reduction 
with a single-use SC injection device (20.9 minutes for SC vs. 77.8 minutes for IV, P<0.0001) and 71.0% reduction with 
an handheld SC syringe (22.6 minutes, P<0.0001).30 Another international study reported SC trastuzumab saved 
patient chair time from 68% in France and Canada to 80% in Spain, and consistently saved HCP time vs IV by 30% 
to 51% across six European countries.31

 • An overview of included studies is presented in Figure 2. Most studies were conducted in Europe (n=16), three in the 
US, and three were multinational (Figures 2 and 3). The distribution of studies by cancer type is shown in Figure 3. 
Most studies assessed trastuzumab or rituximab (Figure 4).

 • All treatments were administered by healthcare professionals (HCPs).

 • Nearly all studies reported on HCRU (n=21), and 14 studies reported on cost. No studies were identified that compared 
adherence to anti-cancer therapies by patients receiving SC versus IV medication.

Table 1. Study Selection Criteria
Domain Inclusion criteria

Population
 • Adults (≥18 years old) with cancer
 • Payers (public and private healthcare settings), and healthcare providers of adults with cancer

Interventions Any SC agent/s in oncology

Comparators Any IV agent/s in oncology

Outcomes

Healthcare resource use: Length of stay/clinic time/chair time, medical/nurse staff active time, 
healthcare visits (frequency, mean/median number)

Costs: Direct (e.g., overall, related to specific resource use) and indirect (e.g., productivity loss, 
absenteeism, opportunity loss, transportation time)

Patient adherence/compliance: Rates (%), missed appointments/cancellations by patient, refusal to 
treatment, adherence scales

Study design Prospective cohort or cross-sectional studies, and retrospective/claim-based studies
 IV = intravenous; SC = subcutaneous

Conclusions
 • Despite the comparable effectiveness and safety, proven patient preference for and higher satisfaction with 
SC vs IV, only three US studies examined the impact of SC vs IV on HCRU in head-to-head comparisons, and 
no US studies compared costs head-to-head. Most evidence was found in European studies. To date, most US 
studies comparing RW SC and IV administration have focused on effectiveness and safety, which is perhaps 
to be expected in relatively new treatments. The lack of studies in the US may also be linked to the 
underutilization of SC in the US.32

 • Given reported HCP’s concerns about medication adherence, studies that compare SC and IV medication 
adherence in cancer are needed globally. 

 • In the US, studies are needed to further explore the RW impact of SC dosing on reducing economic burden 
(costs and HCRU), especially with new and increasingly larger biologic injectables entering the market, to 
inform improved policy decision-making and clinical awareness.
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Database Searches  (1 January 2014 - 18 April 2024)

86 full-text records excluded
Population not of interest (n=43); Study design not of interest (n=11)

Intervention/comparator not of interest (n=13); Outcome not of interest 
(n=16)

Non-English (n=2); Duplicate (n=1)

107 full-text records assessed for 
eligibility

107 records sought for retrieval 

Records included in SLR 
(n =22 studies)

3,294 records screened at 
title/abstract

Hand searches (n=1)

1,303 duplicates removed
4,597 records identified 

(Embase, n=2795; Medline, n=1523; 
PsycInfo, n=279; Econlit, n=0)

3187 abstracts excluded
Intervention/comparator not of interest (n=1243)

Study design not of interest (n=1148); Excluded by AI a (n=461)
Population not of interest (n=271); Outcomes not of interest (n=61)

Duplicate (n=2); Non-English (n=1)
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