
Purpose: To investigate the preference of HER2+ breast can-
cer patients and nursing professionals for subcutaneous (SC) 
versus intravenous (IV) trastuzumab and to evaluate the fi-
nancial impact derived from the use of the SC formulation.

Methods: A cross-sectional questionnaire-based study was 
carried out to investigate preferences of all patients who 
started treatment with SC trastuzumab while they had re-
ceived the IV formulation before. The preference of nursing 
staff in charge of preparation and administration was also 
analysed. The financial impact was evaluated considering 
the number of preparations of SC trastuzumab and the 
cost of IV and SC trastuzumab, the consumables used for 
preparation and administration and nursing staff time for 
preparation.

Results: 76 female patients were included, 84% completed 
the questionnaire. Of the patients, 94% declared to be sat-

isfied with the SC route and 88% would prefer SC adminis-
tration if they had to choose between IV and SC. Time sav-
ing was the main reason to justify satisfaction and prefer-
ence (48 and 45% respectively). The most common adverse 
event related to SC trastuzumab was post-injection pain 
in the injection site, experienced by 77% of the patients. SC 
trastuzumab was preferred by 100% of the nursing staff. 
Total annual savings using SC formulation instead of the 
IV were 35.332€.

Conclusions: SC trastuzumab is preferred by patients and 
the nursing staff versus the IV administration. The use of 
SC trastuzumab reduced the cost derived from trastuzumab 
administration.
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Breast cancer is the most common malig-
nant neoplasia affecting women worldwide [1], 
accounting for the 29% of all cancers in females 
in Spain [2]. Between 15 to 20% of these cancers 
overexpress HER2 receptor, which is the thera-
peutic target of trastuzumab [3]. Trastuzumab was 
commercialised in Spain in 2000 as Herceptin®, 
and since then it has been administered IV re-
quiring an initial loading bolus dose of 8mg/kg 

followed by 6mg/kg administered every 21 days 
[4]. In September 2013 a new SC formulation was 
authorised by the European Medicines Agency 
(EMA), which was made available in Spain from 
December 2014. This new formulation is also ad-
ministered every 21 days but, as opposed to the 
IV administration, there is a fixed dose of 600 mg 
and no initial bolus is required [4].

IV trastuzumab vials contain 150 mg of a 
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lyophilised formulation. For its preparation, the 
formulation must be reconstituted with 7.2 ml 
of water and subsequently the prescribed dose 
must be diluted in 250 ml of saline solution. This 
procedure can be carried out in approximately 10 
min. Herceptin® SC vials contain 600 mg of tras-
tuzumab and recombinant human hyaluronidase 
(rHuPH20) in a volume of 5 ml which is ready to 
be administered. The dose is prepared by loading 
the contents of the vial into a syringe via a closed 
system transfer device for cytotoxic drugs, which 
takes about 2 min. Administration times for the 
IV formulations are 90 min for the initial bolus 
and 30 min for the subsequent doses; the admin-
istration time for the SC formulation is 5 min [4].

Several studies were carried out during the 
development of the SC formulation of trastuzum-
ab. Firstly, pharmacokinetic studies to establish 
the in vivo bioequivalence between both formu-
lations [5-8]. These results were followed by the 
Hannah study, a phase III pivotal study where 
the non-inferiority of the SC versus the IV for-
mulation was demonstrated allowing marketing 
authorisation from the EMA [9]. Thereafter, the 
PrefHer study was carried out, which evaluated 
patient preferences towards the treatments in pa-
tients under adjuvant chemotherapy treated with 
4 doses of IV trastuzumab followed by 4 doses of 
SC trastuzumab via handheld syringe or injection 
device [10]. In this study, 88.9% of the patients re-
ported preference for the SC route [11].

The medication administration route should 
be decided according to the following four prin-
ciples: firstly, safety and efficacy and, secondly, 
patient preference and pharmacoeconomics. If 
the safety and efficacy of two injection routes are 
equivalent, patient preference should be consid-
ered for the reason that it could improve quality 
of life, experience and satisfaction related to the 
treatment [12]. Healthcare system costs should be 
also taken into account as resources are limited. 

Based on the fact that two equally efficacious 
and safe formulations of trastuzumab are avail-
able, the aim of this study was to investigate pa-
tient satisfaction and preferences regarding SC 
versus IV trastuzumab and to evaluate the finan-
cial impact derived from the use of the SC formu-
lation. Preferences of nursing staff in charge of 
preparation and administration of trastuzumab 
were also examined.

Methods

A cross-sectional study was carried out between 
February 2015 and February 2016. All patients who 

received IV trastuzumab alone or in combination with 
other cytotoxic drugs and started treatment with SC 
trastuzumab were included. Patient identification and 
data collection was carried out using Oncofarm® and 
HCIS® electronic prescribing software. Demographic 
variables (age, gender and weight), diagnostic variables 
(cancer staging grouped according to TNM Classifica-
tion of Malignant Tumours system) and therapeutic 
variables (type of treatment: adjuvant chemotherapy, 
neoadjuvant chemotherapy or maintenance chemo-
therapy in metastatic disease) were collected. 

TNM Classification of Malignant Tumours system 
classifies tumours according to size and extent of the 
primary tumour (T), number of lymph nodes with can-
cer (N) and the presence or absence of metastasis. The 
TNM combinations are grouped into five less-detailed 
stages: stage 0 (abnormal cells are present but have not 
spread to nearby tissue), stage I, II and III (cancer is 
present; the higher the number, the larger the cancer 
tumour and the more it has spread into nearby tissues) 
and stage IV (the cancer has spread to distant parts of 
the body) [13]. 

A questionnaire was designed to evaluate patient 
satisfaction and preference towards their treatments 
(Table 1). This questionnaire was completed when the 
patients came to receive their treatment at the oncol-
ogy outpatient hospital, or via telephone. Two other 
questionnaires were designed in order to investigate 
nursing professional opinions and preferences for the 
preparation and administration of trastuzumab (Table 
2). These questionnaires were completed by the nurs-
ing staff in charge of preparation and administration, 
respectively.

The time spent in the preparation of IV and SC 
doses of trastuzumab was estimated to be 10 and 2 min, 
respectively. This estimation was carried out by observ-

Table 1. Questionnaire to evaluate patient’s opinion 
and satisfaction towards subcutaneous trastuzumab 

Are you satisfied with the new route of administration of 
trastuzumab?

Yes No

Indicate the MAIN reason:

Other reasons:

Have you experienced adverse events related to the subcutane-
ous injection? Mark and indicate the intensity, (1=Mild/5=Se-
vere) of those you have experienced

Post-injection pain 1  2  3  4  5

Inflammation in the injection site 1  2  3  4  5

Redness/pruritus in the injection site 1  2  3  4  5

Pain in the limb 1  2  3  4  5

None adverse events

If you had to choose between subcutaneous administration or 
return to the intravenous route, which route would you choose?

Intravenous Subcutaneous

Indicate the reason:
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ing the actual preparation procedure of both formula-
tions by the staff members. The total time saved during 
the period of the study by preparing SC trastuzumab 
instead of the IV formulation was then calculated. 

The annual cost derived from the use of SC trastu-
zumab was compared to the hypothetical cost of using 
the IV preparation instead, considering consumables 
costs used for preparation and administration of IV for-
mulation (250 mL saline solution, water for injection 
and secondary set and multi-way infusion set for cyto-
toxic drugs) and the cost of nursing preparation time. 
Calculations were carried out using the wholesale ac-
quisition cost for IV and SC trastuzumab in Spain [14], 
the public acquisition cost for consumable in our hos-
pital and the cost of nursing preparation time consider-
ing the official salary of a nurse in the Spanish Public 
Healthcare System [15]. The patient’s weight and the 
re-utilisation of IV trastuzumab vials for different pa-
tients were taken into account to calculate the cost of 
the intravenous preparations.

Statistics

Descriptive analysis was performed using Micro-
soft Excel 2010®. The frequency distribution and me-
dian with maximum and minimum were calculated for 
the qualitative and quantitative variables, respectively.

Results

A total of 76 women diagnosed with breast 
cancer were included in the study, whose demo-
graphic characteristics are summarised in Table 3. 

Of the patients treated with SC trastuzumab, 
84% completed the questionnaire. Of those who 
completed the questionnaire, 93.8% declared to 
be satisfied with the administration via the sub-
cutaneous route, the main reasons being time 
saving (48.3%), convenience (28.3%) and avoiding 
venous access (21.7%). These and other reasons 
provided by the participants are listed in Table 4. 
Post-injection pain in the injection site was ex-
perienced by 77% of the patients, although pain 
intensity was considered mild in 61% of these 
cases. Inflammation, redness/pruritus at the injec-
tion site and pain in the limb was reported by 56, 
55 and 36% of patients, respectively. No adverse 
events were reported by 19% of the patients (Fig-
ure 1). An 87.5% of the patients reported that they 

would prefer the subcutaneous route if they had 
to choose between IV and SC administration, time 
saving (44.7% of the cases) being the most com-
mon reason to justify this preference. The intrave-

Table 2. Questionnaire to evaluate healthcare professionals’ opinions and preferences for the preparation and 
administration of trastuzumab 

Nursing staff responsible of preparation Nursing staff responsible of administration

Which of the two formulations of trastuzumab, subcutane-
ous or intravenous, would you prefer to prepare?

Which of the two formulations of trastuzumab, subcutane-
ous or intravenous, would you prefer to administer?

Subcutaneous/Intravenous Subcutaneous/Intravenous

Indicate the main reason: Indicate the main reason:

Table 3. Patient demographic characteristics 

Age (years)

Median (min-max) 59 (33- 86)

Female sex, n (%) 76 (100)

Weight (kg)

Median (min-max) 66 (44-110)

Disease stage

Stage I, n (%) 16 (21)

Stage IIA, n (%) 22 (29)

Stage IIB, n (%) 9 (12)

Stage IIIA, n (%) 7 (9)

Stage IIIB, n (%) 10 (13)

Stage IV, n (%) 12 (16)

Chemotherapy

Adyuvant, n (%) 63 (83)

Neoadyuvant, n (%) 1 (1)

Metastatic disease, n (%) 12 (16)

Table 4. Reasons for satisfaction or dissatisfaction 
with the administration of subcutaneous trastuzumab 

n %

Patients who completed the 
questionnaire 64 84

Satisfied patients 60 93.8

Time saving 21 35.0

Convenience 12 20.0

No venous access 10 16.7

Time saving and convenience 5 8.3

No adverse events 4 6.7

Simple 2 3.3

Time saving and painless 2 3.3

No venous access and painless 2 3.3

No venous access and time 
saving 1 1.7

No reason 1 1.7

Unsatisfied patients 4 6.3

Pain 3 75.0

Fatigue 1 25.0
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nous route was preferred by 6 patients (9.4%), of 
whom 3 indicated the avoidance of a double injec-
tion (one needed for analytical purposes and one 
for the administration of SC trastuzumab) as the 
main reason to justify this choice (Table 5).

SC trastuzumab was preferred to IV by 100% 
(n=10) of the nursing staff responsible for the 
preparation of oncological treatment, mainly due 
to preparation speed and simplicity. In addition, 
all of the nursing staff in charge of administra-
tion interviewed (n=13) preferred to administer 
trastuzumab via SC route due to time saving and 
convenience.

A total of 588 preparations of SC trastuzumab 
were manufactured during the period of the study. 
The total time saved by the nursing staff by pre-
paring SC trastuzumab compared to the hypothet-
ical time that they would have spent preparing 
the IV formulation was 78.4 hours. 

The total cost of SC trastuzumab during the 
period of the study was 924.501€. In 23 of the pa-
tients the initial bolus loading dose was saved, as 
they started directly with the SC formulation after 
neoadjuvant therapy and surgery. A hypothetical 
use of the IV route instead of the SC route would 
have cost 954.091€, based on the price of trastu-
zumab IV per mg, a dosing regimen of 8 mg/kg 
for the initial bolus and 6 mg/kg for successive 
maintenance doses, and accounting for the re-util-
isation of vials for different patients. The consum-
ables that would have be used for a hypothetical 
preparation and administration of IV formulation 
and the hypothetical time that the nursing staff 

would have spent preparing the IV formulation 
would have cost 4.942€ and 800€, respectively. 
Therefore, the total annual savings were 35.332€.

Figure 1. Adverse events (AE). 

Table 5. Route of administration chosen by the pa-
tients and reason for the choice 

n %

Subcutaneous route choice 56 87.5

Reasons Time saving 15 26.8

No venous access 8 14.3

Convenience 8 14.3

Time saving and convenience 6 10.7

No venous access and pain-
less 3 5.4

No venous access and time 
saving 3 5.4

No adverse events 3 5.4

Convenience and less painful 2 3.6

Psychologically better 2 3.6

No reason 2 3.6

Time saving and painless 1 1.8

Painless 1 1.8

Simple 1 1.8

No venous access and conve-
nience 1 1.8

Intravenous route choice 6 9.4

Reasons Avoidance of a double 
injection (clinical analysis 
+subcutaneous injection) 3 50.0

Less painful 2 33.3

Less fatigue 1 16.7

No choice 2 3.1

-
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Discussion

In our study, of 76 women treated with SC 
trastuzumab 94% were satisfied with the treat-
ment and 87.5% preferred the SC over the IV 
route. These results were in agreement with those 
of the PrefHer study, where 88.9% of the patients 
preferred SC trastuzumab over IV and time saving 
was the main reason to support this preference 
[10,11]. Although the results from both studies 
were in agreement, the patient populations in-
cluded in each study differed; the PrefHer study 
included patients in adjuvant chemotherapy only, 
whereas the current study, despite a larger prev-
alence of patients in adjuvant chemotherapy, also 
included patients in neoadjuvant treatment and 
metastatic patients in maintenance chemother-
apy. A new study called ChangHer is being car-
ried out in the latter group of patients. This study 
follows a study design similar to the PrefHer but 
results are not yet available. Another important 
aspect is that in the PrefHer study SC trastuzum-
ab was administered with handheld syringe or 
injection device whereas in our study the admin-
istration was performed with syringe only, as the 
injection device was not available. In addition to 
the PrefHer, another study was carried out in 7 
hospitals in Germany where 70-90% of the pa-
tients preferred SC trastuzumab, also due to time 
saving during administration [16].

A limitation of the study was that, in addition 
to the cost of nursing time saved preparing the SC 
formulations versus the IV, the time that is also 
saved during administration and the reduction of 
patient chair time in the outpatient oncology unit 
was not determined. In an observational study by 
De Cock et al. carried out in parallel to the Pref-
Her study, the time saved in the preparation and 
administration of SC trastuzumab versus IV was 
investigated; the results of this study showed that 
the time saved per dose of SC trastuzumab was 
55 min in terms of patient chair time and 17 min 
in preparation and administration [17]. In a study 
conducted in New Zealand the time saved using 
the SC formulation was 36.95 min in patient chair 
time and 20.45 min in terms of pharmacist time 
[18]. A similar study was conducted in the United 
Kingdom where the cost associated with the time 
spent by healthcare professionals was also consid-
ered; savings with the SC formulation accounted 
for £100.06 per treatment cycle [19].

There are published studies and literature 
reviews which support the importance of consid-
ering patient’s preferences in terms of the route 
of administration when selecting the most suit-
able treatment option. These studies cover differ-
ent therapeutic areas such as diabetes [20], rheu-
matoid arthritis [21,22], and oncology [23,24]. A 
study by Jin et al. suggests that understanding 
patient’s preferences and getting the patient in-
volved in the treatment’s decisions improves pa-
tient experience, satisfaction and adherence when 
the patient is responsible for the administration 
of his own medication [12]. In the first place, treat-
ment selection must always be performed based 
on the fundamental principles of safety and effica-
cy. However, when two formulations with differ-
ent route of administration and with equivalent 
safety and efficacy are available, as in the case of 
trastuzumab, this decision should be based on ef-
ficiency and patient preferences criteria. 

Currently, the SC formulation is a more effi-
cient alternative than the IV one, both in terms 
of direct costs of medicines and consumables and 
indirect costs in terms of time spent in prepa-
ration, administration and patient chair time. 
Nevertheless, future studies should be carried 
out once biosimilar trastuzumab has reached the 
market, since a reduction of IV formulation cost 
will probably occur. As it is mentioned before ef-
ficiency is one of the criteria that must be taken 
into account when selecting the most appropri-
ate treatment within a Healthcare System when 
different alternatives of equal efficacy and safety 
are available.

In conclusion, this study showed a preference 
of patients and nursing staff towards the SC ad-
ministration of trastuzumab versus the IV route. 
Using SC trastuzumab provided savings consid-
ering the cost of both formulations, consumables 
and nursing preparation time.

Acknowledgements

First, we would like to thank the nursing staff 
who answered the questionnaire. We are also 
grateful to Felipe López for his language assis-
tance.

Conflict of interests 

The authors declare no confict of interests.



Subcutaneous vs intravenous trastuzumab 339

JBUON 2017; 22(2): 339

1.  Fact Sheets by Cancer. Available at: (http://globocan.
iarc.fr/Pages/fact_sheets_cancer.aspx) [3 November 
2016, date last accessed].

2.  Cáncer de mama. Available at: (http://www.seom.org/
es/informacion-sobre-el-cancer/info-tipos-cancer/can-
cer-de-mama-raiz/cancer-de-mama?start=2#content) 
[3 November 2016, date last accessed]

3.  Wolff AC, Hammond MEH, Hicks DG et al. Recom-
mendations for Human Epidermal Growth Factor Re-
ceptor 2 Testing in Breast Cancer: American Society 
of Clinical Oncology/College of American Patholo-
gists Clinical Practice Guideline Update. J Clin Oncol 
2013;31:3997-4013. 

4.  Herceptin® product information.pdf. Available at: 
(http://www.ema.europa.eu/docs/es_ES/document_li-
brary/EPAR_-_Product_Information/human/000278/
WC500074922.pdf) [3 November 2016, date last ac-
cessed]

5.  Wynne C, Harvey V, Schwabe C, Waaka D, McIn-
tyre, Bittner B. Comparison of subcutaneous and in-
travenous administration of trastuzumab: a phase 
I/Ib trial in healthy male volunteers and patients 
with HER2-positive breast cancer. J Clin Pharmacol 
2013;53:192-201. 

6.  Wynne CJ, Ellis-Pegler RB, Waaka DS et al. Compar-
ative pharmacokinetics of subcutaneous trastuzum-
ab administered via handheld syringe or proprietary 
single-use injection device in healthy males. Cancer 
Chemother Pharmacol 2013;72:1079-1087. 

7.  Salar A, Avivi I, Bittner B et al. Comparison of Subcu-
taneous Versus Intravenous Administration of Ritux-
imab As Maintenance Treatment for Follicular Lym-
phoma: Results From a Two-Stage, Phase IB Study. J 
Clin Oncol 2014;32:1782-1791. 

8.  Quartino AL, Hillenbach C, Li J et al. Population phar-
macokinetic and exposure–response analysis for tras-
tuzumab administered using a subcutaneous «manu-
al syringe» injection or intravenously in women with 
HER2-positive early breast cancer. Cancer Chemother 
Pharmacol 2016;77:77-88. 

9.  Ismael G, Hegg R, Muehlbauer S et al. Subcutaneous 
versus intravenous administration of (neo)adjuvant 
trastuzumab in patients with HER2-positive, clinical 
stage I-III breast cancer (HannaH study): a phase 3, 
open-label, multicentre, randomised trial. Lancet On-
col 2012;13:869-878. 

10.  Pivot X, Gligorov J, Müller V et al. Preference for 
subcutaneous or intravenous administration of tras-
tuzumab in patients with HER2-positive early breast 
cancer (PrefHer): an open-label randomised study. 
Lancet Oncol 2013;14:962-970. 

11.  Pivot X, Gligorov J, Müller V et al. Patients’ preferenc-
es for subcutaneous trastuzumab versus convention-
al intravenous infusion for the adjuvant treatment of 
HER2-positive early breast cancer: final analysis of 
488 patients in the international, randomized, two-co-
hort PrefHer study. Ann Oncol 2014;25:1979-1987. 

12.  Jin J-F, Zhu L-L, Chen M et al. The optimal choice of 
medication administration route regarding intrave-
nous, intramuscular, and subcutaneous injection. Pa-
tient Prefer Adherence 2015;9:923-942. 

13.  Cancer Staging - National Cancer Institute. Available at: 
(https://www.cancer.gov/about-cancer/diagnosis-stag-
ing/staging) [3 November 2016, date last accessed].

14.  Farm@drid: sistema de información y análisis de la 
presentación farmacéutica [aplicación web] Available 
at: (https://farmadrid.salud.madrid.org/) [20 October 
2016, date last accessed]

15.  BOE-A-2015-11059.pdf. Available at: (https://www.
boe.es/boe/dias/2015/10/14/pdfs/BOE-A-2015-11059.
pdf) [3 November 2016, date last accessed].

16.  Jackisch C, Müller V, Dall P et al. Subcutaneous Tras-
tuzumab for HER2-positive Breast Cancer - Evidence 
and Practical Experience in 7 German Centers. Geb-
urtshilfe Frauenheilkd 2015;75:566-573. 

17.  De Cock E, Pivot X, Hauser N et al. A time and motion 
study of subcutaneous versus intravenous trastuzum-
ab in patients with HER2-positive early breast cancer. 
Cancer Med 2016;5:389-397. 

18.  Ryan S, North R, Harvey V, Cox L. Medical resource 
utilization for administration of trastuzumab in a 
New Zealand oncology outpatient setting: a time and 
motion study. Clin Outcomes Res 2015;423. 

19.  Burcombe R, Chan S, Simcock R, Samanta K, Percival 
F, Barrett-Lee P. Subcutaneous Trastuzumab (Her-
ceptin®): A UK Time and Motion Study in Comparison 
with Intravenous Formulation for the Treatment of 
Patients with HER2-Positive Early Breast Cancer. Adv 
Breast Cancer Res 2013;02:133-140. 

20.  Guimaraes C, Marra C, Colley L et al. A discrete choice 
experiment evaluation of patients’ preferences for dif-
ferent risk, benefit, and delivery attributes of insulin 
therapy for diabetes management. Patient Prefer Ad-
herence 2010;433. 

21.  Goren A, Bolge S, Brown D, Ginsberg S, Allen I. Open-
ness to and preference for attributes of biologic thera-
py prior to initiation among patients with rheumatoid 
arthritis: patient and rheumatologist perspectives and 
implications for decision making. Patient Prefer Ad-
herence 2016;1079. 

22.  Louder AM, Singh A, Saverno K et al. Patient Pref-
erences Regarding Rheumatoid Arthritis Thera-
pies: A Conjoint Analysis. Am Health Drug Benefits 
2016;9:84-93. 

23.  Ishitobi M, Shibuya K, Komoike Y, Koyama H, Inaji 
H. Preferences for oral versus intravenous adjuvant 
chemotherapy among early breast cancer patients. Pa-
tient Prefer Adherence 2013;1201. 

24.  Shingler SL, Bennett BM, Cramer JA, Towse A, 
Twelves C, Lloyd AJ. Treatment preference, adherence 
and outcomes in patients with cancer: literature re-
view and development of a theoretical model. Curr 
Med Res Opin 2014;30:2329-2341. 

References 


