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ONLINE EXCLUSIVE

Administration of Subcutaneous 

Monoclonal Antibodies  

in Patients With Cancer
Anne Rodrigues Ferreira, RN, and Eliete Farias Azevedo, MHS

M
onoclonal antibodies (mAbs) 

represent major advances in 

the treatment of several types 

of cancer, and they have signifi-

cantly improved patient survival 

with fewer side effects. Traditionally administered 

by the IV route, mAbs used in cancer treatment un-

til 2013 were administered by infusion for 30 minutes 

to four hours at doses based on body surface area. 

However, the treatment of other chronic diseases has 

demonstrated the possibility of subcutaneous (SC) 

administration of mAbs (Jackisch, Müller, Maintz, 

Hell, & Ataseven, 2014; Leveque, 2014).

This route of administration has become attrac-

tive for use in cancer treatment because of its 

potential to eliminate the risks of venipuncture and 

reduce treatment time and costs (Jackisch et al., 

2014). However, when changing the route of admin-

istration, the limitations of the SC tissue, particularly 

those related to volume, need to be considered. The 

SC tissue is composed of an extracellular matrix that 

maintains the structure of the skin and regulates the 

flow of fluids. Volumes exceeding 3 ml increase local 

pressure, distort the matrix, and cause pain (Arthur, 

2015). To overcome the volume limits for bolus injec-

tion, SC formulations should contain hyaluronidase 

as an excipient.

Hyaluronidase is an enzyme that naturally occurs 

in the body; its function is to hydrolyze hyaluronic 

acid, one of the components responsible for the 

structure of the SC tissue. This process reduces 

extracellular matrix resistance and facilitates the 

infusion of fluids (Arthur, 2015). Hyaluronidase has 

been successfully used to facilitate SC delivery of 

drug volumes exceeding 3 ml (Arthur, 2015; Dychter 

et al., 2014).

The SC route represents a reduced risk of infec-

tion, allows self-administration by patients trained 

by healthcare providers, is more convenient for 

patients and nurses, shortens administration time, 

and can reduce treatment costs (Jackisch et al., 2014). 

PROBLEM IDENTIFICATION: Subcutaneous (SC) 

formulations for monoclonal antibodies (mAbs) must 

be evaluated for efficacy and safety in comparison 

with preexisting IV formulations to identify potential 

benefits and risks.

LITERATURE SEARCH: This is a systematic review 

of clinical trials. MEDLINE®/PubMed, EMBASE, 

Cochrane Library, LILACS (Latin American and 

Caribbean Health Sciences Literature), and reference 

lists were searched for relevant studies.

DATA EVALUATION: Data regarding efficacy and 

safety were registered in a form designed for this 

review. Risk of bias was assessed using the Jadad 

scale.

SYNTHESIS: SC administration of alemtuzumab, 

trastuzumab, and rituximab presented therapeutic 

efficacy with similar safety profiles compared to 

their respective IV formulations, except for the higher 

prevalence of local adverse events following SC 

administration.

IMPLICATIONS FOR PRACTICE: SC mAbs require 

slow administration (no less than five minutes), and 

the injection site should be changed at each cycle. 

Patient guidelines should include information about 

expected adverse effects, signs or symptoms of side 

effects requiring emergency care, and how to reduce 

potential discomfort caused by the injection.
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Faced with this new possibility, healthcare providers 

should assess the risks and benefits of SC administra-

tion of mAbs. In this regard, nurses who administer 

these substances should know the safety precautions 

required when carrying out the procedure and pro-

vide the necessary guidelines to patients. Given that, 

the primary objective of this review was to iden-

tify and analyze the available scientific evidence on 

the SC administration of mAbs in cancer treatment 

regarding its therapeutic efficacy and local and sys-

temic tolerance compared with IV administration. 

Secondarily, the authors described the implications 

for dose and volume calculation and recommenda-

tions for administration.

Methods

This systematic review was conducted by evaluat-

ing studies found in MEDLINE®/PubMed, EMBASE, 

Cochrane Library, and LILACS (Latin American 

and Caribbean Health Sciences Literature). The 

research question was formulated based on the 

PICOs (Patient/Problem, Intervention, Comparison/

Control, Outcome and study type) strategy: “What is 

the scientific evidence on SC administration of mAbs 

in patients with cancer regarding therapeutic efficacy 

and local and systemic tolerance compared with IV 

administration?”

Controlled and noncontrolled descriptors were 

used in the following basic strategy: (Antibodies, 

Monoclonal OR “monoclonal antibodies”) AND 

(Infusions, Subcutaneous OR “subcutaneous infu-

sion” OR “subcutaneous administration” OR 

Injections, Subcutaneous OR “subcutaneous injec-

tions”) AND (neoplasms OR neoplas* OR cancer* 

OR onco* OR tumor* OR tumour*). The filter for 

clinical studies was used when available in the 

search options in the databases. Detailed strategy for 

each database is available in the review protocol. The 

complete systematic review protocol was registered 

on PROSPERO and can be consulted through the fol-

lowing identification number: CRD42017067831. 

Studies were included if they addressed SC 

administration of mAbs in patients with cancer; 

studies were excluded if they did not compare SC 

and IV administration of the same mAb. Studies were 

selected regardless of language or year of publica-

tion. The reference lists of the selected studies also 

were checked to find additional studies. Additional 

searches also were conducted to find recent phases 

of cited studies. The flowchart representing the 

search and selection of articles for review is depicted 

in Figure 1. 

After reading the selected studies, the most rel-

evant data were extracted using the instrument 

specifically designed for this review. The information 

recorded in the instrument referred to the identifica-

tion of the study, the characteristics of the method 

used in each study, the main results found, and the 

authors’ recommendations.

The studies were classified according to their level 

of evidence, as proposed by Melnyk and Fineout-

Overholt (2011). Methodologic quality was assessed 

using the Jadad scale, which assesses studies based 

on “yes” or “no” answers to five questions. The 

Jadad scale score ranges from 0 (worst quality) to 5 

(best quality). The questions refer to the method of 

FIGURE 1. Flowchart of Article Search  

and Selection for Systematic Review

CT—clinical trial; mAb—monoclonal antibody; SC—sub-

cutaneous

Articles found in the 

databases (N = 221)

 ɐ PubMed (n = 121)

 ɐ Cochrane Library  

(n = 61)

 ɐ EMBASE (n = 19)

 ɐ LILACS (n = 20)

Excluded (N = 140)

 ɐ Not patients with 

cancer (n = 86)

 ɐ No SC administration 

of mAb (n = 30)

 ɐ Not CTs (n = 23)

 ɐ No comparison 

between SC and IV 

administration (n = 1)

Articles after exclusion 

of duplicates (n = 186)

Articles selected after 

reading titles and 

abstracts (n = 11)

Articles selected after 

reading full text (N = 10)

Excluded (N = 2)

 ɐ Primarily pharmaco-

logic research (n = 1)

 ɐ No comparison 

between SC and IV 

administration (n = 1)Article included after 

backward search (n = 1)
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TABLE 1. Characteristics of Studies Included in Systematic Review

Study

Study Phase, Cancer Type,  

and Monoclonal Antibody

Therapeutic Regimen  

and Comparison Groups Primary Outcome Measure

Assouline 

et al., 2015 

(SAWYER)

Phase 1; CLL without previ-

ous treatment; rituximab

Rituximab plus fludarabine plus cyclophosphamide every 4 weeks 

for 6 cycles; 500 mg/m2 IV rituximab in cycle 5 (n = 64); 1,870 mg 

SC rituximab in cycle 6 (n = 22); 1,400 mg SC rituximab in cycle 6 

(n = 16)

Ctrough for estimation of SC 

fixed dose noninferior to 

standard IV dose of 500 

mg/m²

Byrd et al., 

2009

Phase 2; CLL without 

previous treatment; alemtu-

zumab

Induction phase with fludarabine plus maintenance with 30 mg 

alemtuzumab 3 times a week for 6 weeks; IV alemtuzumab (n = 

56), SC alemtuzumab (n = 29)

Progression-free survival 

response rate, toxicity

Davies  

et al., 2014 

(SABRINA)

Phase 1; follicular lympho-

ma; rituximab

Rituximab plus cyclophosphamide, doxorubicin, vincristine, and 

prednisone or cyclophosphamide, vincristine, and prednisone ev-

ery 3 weeks for 8 cycles; 375 mg/m2 IV rituximab at all doses (n =  

64); 1,400 mg SC rituximab from cycle 2 on (n = 63)

Pharmacokinetic profile 

and safety

Davies  

et al., 2017 

(SABRINA)

Phase 3; follicular lympho-

ma; rituximab

Rituximab plus cyclophosphamide, doxorubicin, vincristine, and 

prednisone or cyclophosphamide, vincristine, and prednisone ev-

ery 3 weeks for 8 cycles; 375 mg/m2 IV rituximab (n = 205); 1,400 

mg SC rituximab (n = 205)

Clinical efficacy

Hale et al., 

2004

Comparison of 2 phase 

2 controlled trials; CLL; 

alemtuzumab

30 mg alemtuzumab 3 times a week for 12 or 18 weeks; IV alemtu-

zumab (n = 30), SC alemtuzumab (n = 20)

Serum concentration and 

antiglobulin response to 

monoclonal antibody

Ismael  

et al., 2012 

(HannaH)

Phase 3; breast; trastu-

zumab

Neoadjuvant: trastuzumab plus docetaxel plus fludarabine, 

epirubicin, and cyclophosphamide every 3 weeks; adjuvant: 

trastuzumab every 3 weeks for 1 year; 8 mg/kg IV trastuzumab at 

initial dose and 6 mg/kg at subsequent doses (n = 235) and 600 

mg of SC trastuzumab (n = 234)

Pharmacokinetic profile; 

clinical efficacy and safety

Jackisch  

et al., 2016 

(HannaH)

Phase 3; breast; trastu-

zumab

Neoadjuvant: trastuzumab plus docetaxel plus fludarabine, 

epirubicin, and cyclophosphamide every 3 weeks; adjuvant: 

trastuzumab every 3 weeks for 1 year; 8 mg/kg IV trastuzumab at 

initial dose and 6 mg/kg at subsequent doses (n = 235); 600 mg 

SC trastuzumab (n = 234)

Clinical efficacy and safety

Salar  

et al., 2014 

(SparkThera)

Phase 1; follicular lympho-

ma; rituximab

Rituximab every 2 or 3 monthsa for 2 years; single 375 mg/m2 

dose SC rituximab (n = 34); single 625 mg/m2 dose SC rituximab 

(n = 34); single 375 mg/m2 dose IV rituximab (n = 16); single 800 

mg dose SC rituximab (n = 40); 375 mg/m2 IV rituximab (n = 77); 

1,400 mg SC rituximab (n = 77)

Ctrough for estimation of SC 

fixed dose noninferior to 

IV dose

Stilgenbauer 

et al., 2009

Phase 2; fludarabine- 

refractory CLL; alemtu-

zumab

30 mg alemtuzumab 3 times a week for 12 weeks; escalation of IV 

dose (n = 46), escalation of SC dose (n = 57)

Response rate, safety, 

overall survival, time to 

treatment failure, efficacy 

according to risk groups

Wynne et al., 

2013

Phase 1; breast cancer; 

trastuzumab

Single IV dose of 6 mg/kg in 6 healthy men and 6 women with 

breast cancer; single SC dose of 6 mg/kg in 6 healthy men; single 

SC dose of 10 mg/kg in 6 healthy men; single SC dose of 8 mg/

kg in 6 healthy men; single SC dose of 8 mg/kg in 20 women with 

breast cancer; single SC dose of 12 mg/kg in 20 women with 

breast cancer

Pharmacokinetic profile

a The study was divided into 2 phases; in the first, after a single SC dose, the maintenance treatment followed the IV standard for at least 1 year. 
In the second phase, the treatment followed the randomization in the 2 years of maintenance. The first dose was administered via IV in all groups. 
CLL—chronic lymphocytic leukemia; SC—subcutaneous
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randomization and blinding of the primary study. The 

choice of this scale is based on the assumption that 

this is an instrument to assess the quality of clinical 

studies, with quality being defined as the “likelihood 

of the trial design to generate unbiased results” (Jadad 

et al., 1996, p. 2).

Results and Discussion

The search yielded 10 studies that investigated the use 

of three different mAbs: alemtuzumab, trastuzumab, 

and rituximab. The descriptions of the selected arti-

cles are presented in Table 1. Information on the 

methods of randomization used and scores on the 

Jadad scale are depicted in Table 2. Evidence on each 

mAb identified in this review is analyzed as follows.

Alemtuzumab

Alemtuzumab is a mAb against CD52, a glycoprotein 

present in the B-cell membrane, and can be used in 

the treatment of B-cell chronic lymphocytic leuke-

mia (CLL) and non-Hodgkin lymphoma (NHL). The 

selected studies compared IV and SC administra-

tion of alemtuzumab without changing the standard 

therapeutic regimen (30 mg three times a week after 

dose escalation in the first week). Hale et al. (2004) 

compared blood concentrations of alemtuzumab in 

patients with CLL following the two routes of admin-

istration and found wide variation in alemtuzumab 

concentrations after IV and SC administration. The 

group treated with the SC formulation presented 

with pronounced injection site reactions (erythema, 

edema, and pain) and, therefore, received lower total 

doses because of the difficulty in completing dose 

escalation. The authors did not report significant 

differences in response rates between the groups. Of 

note, groups analyzed in the study are not fully com-

parable because the IV group had previously been 

treated with cytotoxic agents, whereas patients in the 

SC group had not received previous treatments.

Byrd et al. (2009) conducted a study using alemtu-

zumab as consolidation therapy in patients with CLL. 

Response rates were similar in the IV and SC cohorts. 

The study findings demonstrated similar efficacy for 

both routes of administration. As for adverse events 

(AEs), the researchers reported that virtually all 

patients exhibited acute reactions during IV infusion. 

Such reactions were shivering, fever, and/or hypoten-

sion. There were no acute systemic reactions to the 

injection in the SC group, but almost all participants 

presented with local inflammatory reactions with ery-

thema and pain. Acute and local systemic symptoms 

were more frequent in the initial weeks.

Stilgenbauer et al. (2009) compared the IV and SC 

administration of alemtuzumab in patients with CLL 

only in the dose escalation phase (i.e., after escala-

tion, all patients followed SC treatment). The major 

contribution of the study was to report differences in 

safety profile between the routes of administration. 

More skin reactions and fewer episodes of shivering 

were reported during the dose escalation of the SC 

infusion.

The SC administration of alemtuzumab was mainly 

aimed at reducing the incidence of infusion-related 

reactions (Alinari et al., 2007). The studies by Byrd 

et al. (2009) and Stilgenbauer et al. (2009) support 

this hypothesis, with SC administration being asso-

ciated with reduced prevalence of systemic acute 

reactions. Because of local injection-related reactions, 

the authors of both studies recommended rotation of 

injection sites. Importantly, one study (Hale et al., 

2004) described the administration of a fractionated 

dose via two injections at different sites.

Nevertheless, the quality of evidence regarding SC 

administration of alemtuzumab is low. The absence of 

randomization and blinding increases the risk of bias 

in the presented results. Trials using alemtuzumab 

for cancer treatment were included only to present a 

complete literature review of the subject, because it is 

no longer marketed for cancer treatment and its use 

in patients with CLL or lymphoma is currently con-

sidered off-label.

Trastuzumab

Trastuzumab is a humanized mAb directed against 

the extracellular domain of the human epidermal 

growth factor receptor 2 (HER2). It is indicated 

for the treatment of HER2-overexpressing breast 

cancer and HER2-overexpressing metastatic gastric 

or gastroesophageal junction adenocarcinoma. Its 

IV administration should be carried out in 250 ml of 

saline solution. Its SC formulation has been devel-

oped for injection of a fixed dose using hyaluronidase 

as excipient to allow bolus administration (European 

Medicines Agency [EMA], 2013; Ismael et al., 2012).

Wynne et al. (2013) examined the pharmacoki-

netics of trastuzumab after SC administration in 

healthy men and in women with HER2-positive ear-

ly-stage breast cancer. This was a phase 1 clinical 

trial to determine the pharmacokinetics of trastu-

zumab to propose a fixed dose for SC administration 

in larger studies. After the pharmacokinetic anal-

yses, the fixed dose of 600 mg was chosen for the 

SC formulation as equivalent to the standard body 

surface area–based IV regimen. The researchers also 
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assessed safety and tolerability and found a lower 

occurrence of AEs in the cohorts receiving the SC 

formulation. AEs reported after SC administra-

tion included headache, local reactions (erythema, 

pain, edema, and discoloration), upper respiratory 

tract infection, and diarrhea. More than 70% of the 

reported AEs were classified as mild.

The 600 mg fixed-dose SC formulation of trastu-

zumab was assessed in a phase 3 clinical trial known 

as the HannaH Study (Ismael et al., 2012). The phar-

macokinetic profiles of the IV and SC formulations 

were found to be equivalent. Regarding the clinical 

responses, the study identified that 45% achieved 

a pathological complete response (pCR) in the SC 

group and 41% achieved pCR in the IV group. The 

difference in pCR between the cohorts was not statis-

tically significant and demonstrated clinical efficacy 

of SC trastuzumab. As for AEs, the formulations pre-

sented a similar safety profile.

The most common events in both groups were 

alopecia, nausea, neutropenia, diarrhea, asthenia, 

and fatigue. The occurrence of grade 3 and 4 AEs 

was numerically higher in the IV group; however, 

the SC group presented a higher incidence of AEs 

classified as serious, mainly related to neutropenia 

and febrile neutropenia. Local reactions were more 

frequent in the SC group, with pain being the most 

common event. Most local reactions were classified 

as grade 1.

After two years of treatment-free follow-up, the 

authors of the HannaH Study published the long-term 

results (Jackisch et al., 2016). Event-free survival and 

overall survival rates after three years of randomiza-

tion were comparable between the groups. The cardiac 

safety profile did not differ between the formulations.

All publications on the use SC trastuzumab are 

related to the HannaH study, which presents good 

methodologic quality, despite the absence of blinding. 

Changing the route of administration makes it impos-

sible to blind the participants, which is an intrinsic 

limitation. Despite this limitation, the risk of bias 

cannot be disregarded, particularly in the assessment 

of AEs. The first results of the HannaH study suggest 

a possible increase in the number of serious AEs with 

the use of the SC route; however, the authors argued 

that this classification may have been a consequence 

of a more conservative approach used by the investi-

gators toward patients receiving SC trastuzumab. The 

number of grade 3–4 AEs was higher in the IV group, 

but the clinical management was more cautious in the 

SC group, resulting in a higher rate of hospital admis-

sions (Ismael et al., 2012). This difference in clinical 

management is possibly more related to the absence 

of blinding than to the severity of AEs.

Patients’ preference for the route of adminis-

tration of trastuzumab was assessed by Pivot et al. 

(2014), who identified that SC was preferred by 89% 

of the patients. The main reason for such preference 

TABLE 2. Method of Randomization and Classification of Clinical Trials Included in the Review

Trial Randomization Classificationa Jadad Score

Assouline et al., 2015 (SAWYER) Absent 3 1

Byrd et al., 2009 Absent 3 1

Davies et al., 2014 (SABRINA) Dynamic randomization 2 3

Davies et al., 2017 (SABRINA) Block and stratified randomization 2 3

Hale et al., 2004 Absent 3 1

Ismael et al., 2012 (HannaH) Block and stratified randomization 2 3

Jackisch et al., 2016 (HannaH) Block and stratified randomization 2 3

Salar et al., 2014 (SparkThera) Block and stratified randomization 2 3

Stilgenbauer et al., 2009 Absent 3 1

Wynne et al., 2013 Absent 3 1

a Melnyk and Fineout-Overholt classification 
Note. Jadad scores range from 0 (worst quality) to 5 (best quality). 
Note. Based on information from Jadad et al., 1996; Melynk & Fineout-Overholt, 2011.
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was the reduction of time spent on treatment. The 

authors assessed AEs during SC and IV adminis-

tration and found that the highest number of AEs 

occurred during SC administration, mainly because of 

local reactions at the injection site.

This finding confirms the results of the HannaH 

study. EMA (2013) approved SC injection of tras-

tuzumab for breast cancer treatment in 2013 based 

on several pharmacokinetic studies and on the clin-

ical evidence of the HannaH study. Australia, New 

Zealand, and Brazil are examples of countries outside 

Europe that also approved the new formulation of 

trastuzumab. In the United States, IV trastuzumab 

has been approved for breast cancer treatment since 

1998; however, its SC formulation has not yet been 

approved for clinical use.

Rituximab

Rituximab is targeted at the CD20 phosphoprotein 

expressed on the surface of B lymphocytes and is 

used in the treatment of NHL and CLL. Its standard 

IV administration is carried out at doses based on the 

body surface area and diluted in volumes of 500 ml 

or greater. The SC formulation of rituximab has been 

made possible with the use of hyaluronidase and the 

identification of fixed dose independent of body sur-

face area.

The stage 1 analysis of the SABRINA study assessed 

pharmacologic parameters to investigate the noninfe-

riority of the fixed dose of 1,400 mg of SC rituximab 

in comparison to the standard IV regimen for follic-

ular lymphoma treatment (Davies et al., 2014). The 

researchers assessed the reduction in the number of 

B cells in peripheral blood and the tumor response at 

the end of the induction period. Both groups exhib-

ited similar reduction in the number of tumorous 

cells and in response rates.

Davies et al. (2014) also assessed the safety pro-

file of SC rituximab and reported AEs in 92% of the 

participants in the SC group (versus 88% in the IV 

group). AEs related to administration (erythema, 

pruritus, chills, and vomiting) were mostly grade 

2–3 in both groups and occurred in greater num-

bers in the SC group. Erythema at the injection site 

occurred in 10% of the patients in the SC group, and 

5% experienced a grade 3 reaction during SC injec-

tion (rash, dry mouth). The most common systemic 

toxicities were neutropenia, febrile neutropenia, 

and constipation in both groups. There was no sig-

nificant difference in the incidence of serious AEs. 

The researchers concluded that the use of the SC 

route does not significantly alter the safety profile, 

because there was no increase in the occurrence of 

grade 3–4 events.

In 2017, Davies et al. published the results of 

phase 3 of the SABRINA study, and the conclusions 

regarding pharmacokinetics and clinical efficacy of 

SC rituximab were confirmed. The IV and SC for-

mulations exhibited similar safety profiles; however, 

the incidence of reactions related to administration 

was higher in the SC group. The most common AEs 

reported were gastrointestinal disorders, infections, 

and local or systemic events related to administra-

tion. Reactions related to administration were mostly 

grade 1–2 and were restricted to the injection site in 

the SC group. The most common reactions were ery-

thema, pruritus, rash, and pain. In the IV group, the 

most common reactions were chills and pruritus.

Stage 1 data from the SparkThera study (Salar et 

al., 2014) predicted that an SC fixed dose of rituximab 

would be noninferior to the IV dose during follicular 

lymphoma maintenance therapy. During the clinical 

trial, the pharmacokinetic equivalence of the 1,400 

mg dose was confirmed. Secondarily, the researchers 

observed reported AEs and identified similar occur-

rences of severe events between the groups. Reactions 

related to administration were more frequent in the 

SC group, with grade 1–2 erythema being the most fre-

quently observed reaction.

Assouline et al. (2015) investigated SC rituximab 

in the treatment of CLL. The standard dose for IV 

treatment with rituximab in CLL is higher than that 

used in NHL, thereby justifying a new pharmacoki-

netic study. The pharmacokinetic analysis identified a 

fixed dose of 1,600 mg. The patients received a single 

dose of SC rituximab in the last treatment cycle, and 

the primary outcome measure was pharmacokinetics. 

Secondarily, the authors described a slight increase in 

the number of AEs during the SC cycle. The majority 

of AEs were grade 1 and 2, and the most commonly 

reported were neutropenia and leucopenia. More 

patients experienced administration-related reac-

tions during the SC cycle, and the most commonly 

reported local reactions were grade 1–2 pain and ery-

thema at the injection site.

Although it was not possible to blind those 

involved in the administration of the therapy, 

the SABRINA study reduced the risk of bias in 

the assessment of the pathological response by 

including independent raters in the review of the 

diagnostic examinations. However, the classification 

of AEs remains at risk for bias in all studies because 

of the absence of blinding. It should be noted that 

the results of the SparkThera and SAWYER studies 
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reported in the current article refer to the first phase 

of these clinical trials. This phase was carried out 

with a small sample and was primarily aimed at 

estimating the appropriate dose for the following 

phases.

The use of SC rituximab was assessed in at least 

two other clinical trials (Lugtenburg et al., 2017; 

Rummel et al., 2015), which were not included in 

this review because their texts were not fully pub-

lished. The content of the trials was presented 

through published abstracts from poster presenta-

tions. Lugtenburg et al. (2017) assessed the use of 

SC rituximab in the treatment of diffuse large B-cell 

lymphoma compared with the standard IV formula-

tion and demonstrated its therapeutic efficacy and 

safety. The authors also investigated patients’ satis-

faction with the treatment and found improvement 

in overall satisfaction with SC rituximab. Rummel et 

al. (2015) investigated patients’ preference for IV or 

SC rituximab and identified greater preference for the 

SC administration because of reduction in clinic time 

and more comfort during administration.

Rituximab for SC use was first approved in Europe 

in 2014 with a fixed dose of 1,400 mg for the treatment 

of follicular lymphoma and CD20-positive diffuse 

large B-cell NHL. In 2016, EMA extended SC ritux-

imab approval to include the 1,600 mg formulation 

for CLL treatment (EMA, 2016). A year later, the U.S. 

Food and Drug Administration approved SC ritux-

imab for the same indications already used in Europe 

(U.S. Food and Drug Administration, 2017).

Like trastuzumab, the SC formulation of rituximab 

is intended to be a more convenient option for patients 

and health services by reducing treatment time and 

potentially reducing costs (Ponzetti, Canciani, Farina, 

Era, & Walzer, 2016b). In addition to reducing admin-

istration time by using the SC route, the use of fixed 

doses reduces the risks related to medication errors 

and increases the possibility of cost savings by avoiding 

waste of doses in the vials and eliminating the need for 

discarding prepared doses in case of patient cancella-

tion (Ponzetti, Canciani, Farina, Era, & Walzer, 2016a).

Considering that rituximab can trigger serious 

immunogenic reactions, particularly in the first admin-

istration, the first dose should be administered via IV 

and the SC route should only be used in subsequent 

cycles if there are no serious reactions (Carlson, Cox, 

Bedwell, & Ku, 2015). None of the clinical trials analyzed 

in this review administered the first dose of SC ritux-

imab; therefore, its safety for initiation of treatment is 

unknown. Table 3 summarizes the recommendations 

for SC administration of rituximab and trastuzumab.

Implications for Nursing

The SC administration of mAbs is a possibility for 

patients whose treatment includes trastuzumab or 

TABLE 3. Safety Precautions Required When Administering SC Trastuzumab and Rituximab

Variable Trastuzumab Rituximab

Volume 5 ml 11.7 ml (1,400 mg), 13.4 ml (1,600 mg)

Site Thigh Abdomen

Administration time 2–5 minutes 5–7 minutes

Minimum observation time after injection Not described 15 minutes

Safety precautions to avoid reactions Not described Paracetamol and diphenhydramine 

30–60 minutes before administration; the 

use of systemic corticosteroids for patients 

at higher risk should be considered.

Treatment of local reactions Not described Cold compresses and/or topical corti-

costeroids

SC—subcutaneous 
Note. Other precautions for trastuzumab and rituximab include the following: Rotate injection sites at each cycle; do not 
inject in sites with spots, scars, hyperemia, hardening, or tenderness; do not inject in sites where the skin was previously 
irradiated; use a method to monitor administration time. 
Note. Precaution measures were suggested by the HannaH study (Ismael et al., 2012) and by Carlson et al. (2015). Pre-
caution measures when carrying out the SC administration of alemtuzumab have not been added to the table because it 
is no longer used in cancer treatment.
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rituximab. This route of administration may be more 

convenient because it demands less time in the clinic. 

However, there is increased risk of local AEs, which 

are usually mild. The risk must be addressed with 

patients when the SC route is suggested.

While administering mAbs subcutaneously, nurses 

must be attentive to the administration time of each 

drug. Using handheld syringes, the only way to con-

trol flow rate is by observing a watch, a timer, or a 

chronometer while applying constant pressure to 

the syringe plunger. Single-use injection devices are 

presented as more practical to ensure correct time 

of injection. Such devices were tested in the PrefHer 

study (Pivot et al., 2014) and showed similar results 

regarding safety and patient preference when com-

pared to handheld syringes. Devices with automated 

injection flow control may be used in the future to 

ensure adequate time of injection of mAbs, but they 

are not currently available.

Rotating locale of administration at each cycle also 

is important to attempt to reduce injection-related 

reactions. Current recommendations narrow the 

possibilities to the internal area of the thighs when 

administering SC trastuzumab and the abdominal 

area when SC rituximab is prescribed. This limitation 

occurs because these were the only body areas tested 

for each drug in clinical trials. Safety and tolerability 

data about SC injection of these drugs in different 

areas are not available and could be addressed in 

future research.

Self-administration is the next possible scenario 

for SC mAbs treatment. Pivot et al. (2014) foresaw 

this possibility with the single-use injection device. 

There was a cohort of patients in the PrefHer study 

who performed self-administration in the hospital or 

clinic setting using the single-use injection device. 

Self-administration in the home setting is still to be 

evaluated. The BELIS study (Cocquyt et al., 2017) 

assessed the safety and tolerability of SC trastuzumab 

administrated at home by a healthcare provider; the 

findings from this study and the use of single-use 

injection devices may help develop protocols to teach 

patients self-administration of trastuzumab. To the 

current authors’ knowledge, self-administration of SC 

rituximab has not been assessed. Rituximab is a more 

immunogenic mAb when compared to trastuzumab 

and presents a higher risk of serious infusion-related 

reactions. Therefore, its administration requires more 

precautions, such as premedication and a health-

care setting with professionals able to intervene 

if necessary. For more detailed information about 

immunotherapy administration in general, nurses 

may consult the Oncology Nursing Society recom-

mendations (Wiley et al., 2017).

Not enough evidence exists about how to pre-

vent and treat local reactions because this is a new 

route of administration. The recommendations from 

the original clinical trials with SC trastuzumab and 

SC rituximab have been reported in this article; 

however, it is still an open opportunity for nursing 

research.

Conclusion

The evidence confirms the possibility of SC admin-

istration of mAbs in cancer treatment, with similar 

efficacy and safety profiles as those of IV administra-

tion. The incidence of local AEs was higher in the SC 

group in all studies. The reactions tend to be mild and 

transient, and the most commonly reported reactions 

are pain, erythema, and edema. The studies assessing 

patients’ preference for SC or IV formulations of tras-

tuzumab and rituximab indicated that these events 

are well tolerated and that the reduction of adminis-

tration time is well accepted.

Immunotherapy is a promising alternative for 

cancer treatment. Nurses should be up-to-date with 

opportunities to improve practice; they are responsi-

ble for administering therapy and providing guidance 

to patients. Knowing safety procedures during admin-

istration, AEs, and strategies for AEs’ prevention and 

treatment contributes to safe, quality care. Because 

they are new formulations, it is important to report 

any events, during or after the use of SC mAbs, to the 

regulatory institution responsible.

Anne Rodrigues Ferreira, RN, is a nurse in the multiprofessional 

residency program in oncology and Eliete Farias Azevedo, MHS, is a 

nurse, both at the National Cancer Institute in Rio de Janeiro, Brazil. 
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KNOWLEDGE TRANSLATION

 ɐ Subcutaneous (SC) administration of monoclonal antibodies is a 

possibility for patients whose treatment includes trastuzumab or 

rituximab but not alemtuzumab.

 ɐ Most patients prefer the SC route over IV because it requires less 

time in the clinic to receive treatment.

 ɐ SC injections are associated with more local reactions; slow ad-

ministration and the application of cold compresses may help 

reduce discomfort.
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