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Background: After receiving U.S. Food and Drug Administration approval for the treatment 

of newly diagnosed glioblastoma (GBM) in 2015, following initial approval for treatment of 

recurrent GBM in 2011, Optune®, a device that uses tumor-treating fields (TTFields) therapy, 

continues to gain acceptance in the practice environment. 

Objectives: This article reviews how TTFields differ from traditional GBM treatment approaches 

and discusses the pivotal role nurses play in helping patients successfully use this therapy. This 

includes the importance of adherence to daily continuous therapy because adherence optimizes 

patient outcomes.

Methods: This article provides oncology nurses with practical guidance to share with patients who are candidates for 

treatment with TTFields, as well as information to facilitate patients’ understanding of the use of Optune and how best to 

incorporate it into their activities of daily living.

Findings: Nurses are key members of the multidisciplinary treatment team that manages patients with GBM. Therefore, 

oncology nurses are well equipped to educate patients and caregivers about the use of and benefits of adherence to TTFields. 
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T 
he U.S. Food and Drug Administration (FDA) ap-

proved Optune® for the treatment of newly diag-

nosed glioblastoma (GBM) in combination with 

temozolomide (TMZ) (Temodar®) in October 2015. 

This indication followed initial FDA approval in 

2011 for treatment of recurrent GBM as a monotherapy, after 

histologically or radiologically confirmed recurrence in the 

brain postchemotherapy, and after surgical and radiation op-

tions have been exhausted (Novocure, 2015). As clinicians in-

creasingly prescribe Optune, they must recognize the unique 

characteristics that comprise this innovative therapy. Under-

standing and anticipating the physical, emotional, and psy-

chosocial needs of patients on tumor-treating fields (TTFields) 

will enable the nurse to provide the support necessary for an 

easier integration into the patient’s lifestyle. As TTFields have 

transitioned from experimental to standard therapy, nurses 

play a pivotal role in supporting patients and their caregivers.

Optune is a portable device that delivers alternating elec-

tric fields, termed TTFields. Transducer arrays with insulated 

ceramic discs are connected to the device and strategically 

placed on the patient’s head to deliver the treatment. Optune 

consists of an electric field generator, a rechargeable battery 

pack, a power supply, and disposable ceramic discs, or ar-

rays. Novocure filed with the FDA for approval of second-

generation Optune, which was granted on July 13, 2016. The 

second-generation system is about 50% lighter at 2.7 pounds 

and has many advanced features to facilitate convenience of 

portability (see Figure 1). 

Optune has two power sources: outlet and battery pow-

er. Novocure provides a custom bag to carry the device. 

Patients may need assistance to adjust the carrier bag to 

accommodate any secondary gait impairments or muscle 

weakness from GBM. The desired activity level will need to 

be assessed by patients and caregivers to plan for therapy. 

Patients who prefer a high level of activity will need to plan 

for battery-powered operation, which requires use of the 

bag provided for mobile use. A fully charged battery allows 

for about three hours of treatment. TTFields are delivered 

by four transducer arrays (four sets of nine electrodes each) 

placed on a patient’s shaved scalp that are attached to the 

electric field generator, which generates 200 kHz electric 

fields within the brain. These patients will need to ensure 
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that the device not only has enough battery power, but also 

can be worn in a functional way. Patients often become 

creative in incorporating TTFields into their lifestyles to 

minimize restrictions. 

Patient Selection
Patients with primary brain tumors are a demographically 

and socially diverse group. An important factor in consider-

ing whether to initiate TTFields therapy is adequate support 

for home treatment. Optimally, patients should have at least 

one support person who has the capability to understand 

device operation, respond to alarms, report any device 

malfunctions or adverse events, and manage accurate array 

placement. Patients with poor performance status or cogni-

tive impairment and who lack competent caregivers may be 

more likely to fail to adjust to TTFields treatment. Clinical 

trial results have demonstrated that compliance is a crucial 

factor in the efficacy of TTFields. Patients who were able to 

wear the device for a minimum of 18 hours per day for a 

duration of three to six months were more likely to experi-

ence a survival benefit than those who were less compliant 

(Mrugala et al., 2014; Stupp et al., 2012). Therefore, patient 

and family motivation and capabilities should be evaluated 

at the onset of treatment to avoid compliance issues and 

therapy discontinuation.

Initial Presentation
When patients are first presented with the option of being 

treated with TTFields, patient and family involvement is a 

greater consideration than when discussing traditional thera-

pies. Adapting to this novel approach requires considerable 

modification in a patient’s lifestyle as compared to use of 

oral medication or IV treatment. Optune necessitates daily 

attention to device function and evaluation of proper array 

adherence. Because TTFields therapy requires ongoing head 

shaving with every array change, some patients may be reluc-

tant to shave any hair that remains after craniotomy, radia-

tion, and chemotherapy. Although wigs and head coverings 

may be worn over Optune, wearing conspicuous arrays on a 

shaved head with protruding wires may contribute to a feel-

ing of self-consciousness. It is important to present the pros 

and cons of TTFields therapy with compassion and patience, 

creating an environment where patients are fully informed 

about the device and are at ease with their decision to imple-

ment therapy. Device support specialists (DSSs) provided by 

Novocure are trained to assist patients and their families with 

the daily operation. In addition, a 24-hour technical support 

hotline is provided for any other additional device concerns. 

Because the lives of patients with GBM have been radically 

disrupted since their diagnosis, healthcare providers must 

allow patients and their families time to internalize the new 

situation and adjust to changes in daily living needed for 

TTFields therapy. Overcoming the unfamiliarity of TTFields 

cannot be sufficiently emphasized. Patients may be wary of 

any treatment that is not traditional surgery or chemotherapy 

and may find TTFields therapy to be unfamiliar. Healthcare 

providers should present Optune to patients as an innova-

tive therapeutic approach with strong quality of life and 

survival data. 

Healthcare providers should emphasize that, unlike che-

motherapy, TTFields is a regional therapy that spares patients 

from further exacerbation of systemic side effects, such as 

bone marrow failure and gastrointestinal adverse events. In 

clinical trials, minimal adverse events were attributed to Op-

tune (Stupp et al., 2012). Patients on TTFields may be concur-

rently prescribed TMZ or other FDA-approved chemotherapy 

drugs by their oncologists. In addition, TTFields therapy 

empowers patients to actively participate in their own treat-

ment. Although the nuances of incorporating TTFields into 

Note. The Optune system includes electric field generator, color- 

coordinated arrays, charger with spare batteries, carrying case, and 

power outlet adapter. This system is currently approved for use in  

Europe and in the United States.

FIGURE 1. Second-Generation Optune® System

Note. Image courtesy of Novocure, Inc., 2016. Used with permission.

Note. An array map is used as guidance for optimal placement of 

transducer arrays based on tumor size and location. The array map is 

personalized for each patient and generated using NovoTAL™ system 

software.

FIGURE 2. Array Map Used for Placement of Tumor-

Treating Fields

Note. Image courtesy of Novocure, Inc., 2016. Used with permission.
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a patient’s lifestyle may seem daunting, it puts therapeutic 

control back into the hands of the patient. Patients and their 

caregivers decide active treatment time and how to incorpo-

rate other priorities into their lifestyle. 

Although identifying key priorities and goals of care is 

important, healthcare providers must emphasize that, dur-

ing treatment with Optune, patients may continue to make 

activities, such as jogging, gardening, traveling, or work, a 

part of their daily experience. Patients who would like to 

continue to work may find an additional power supply or bat-

tery charger at their office helpful to minimize frustrations or 

barriers to use. Alternatively, a patient who wishes to keep 

up an exercise regimen may need additional arrays for more 

frequent array placement. Additional supplies are always 

available to the patient in an effort to facilitate compliance. 

Education on the benefits of compliance helps patients 

and caregivers balance individual goals and schedules 

while optimizing the chance of extended survival. Unlike 

chemotherapy, TTFields have no half-life and are only ef-

fective if treatment is actively ongoing. The mechanism of 

action of TTFields is anti-mitotic, where alternating electric 

fields disrupt rapidly dividing tumor cells from undergoing 

division into two normal daughter cells. TTFields selectively 

target only actively dividing cells, and nondividing cells 

are not affected. Because cells divide at random, having 

therapy activated at least 75% of the time ensures a maximal 

proportion of cells undergoing mitosis will be susceptible 

to the effects of TTFields. Unlike checkpoint inhibitors or 

anti-angiogenesis drugs, preclinical data suggest that TT-

Fields might continue to target neoplastic mitotic division 

for hours or days after being active, but not for weeks or 

months (Lee, Wong, & Swanson, 2011; Rulseh et al., 2012). 

Dividing malignant cells are targeted by TTFields delivering 

a specific electric field intensity and frequency, but not by 

biochemical means, so maximizing the duration of TTFields 

for them to attack and disrupt exponential growth of the 

tumor is important (Gera et al., 2015).

Clinical trials have demonstrated that patients with GBM 

who have attained an adherence rate of 75% daily (at least 

18 of 24 hours per day) for nine months show better ra-

diographic improvement (Mrugala et al., 2014; Stupp et al., 

2012). Several possibilities can explain the reduction of over-

all tumor volume. TTFields might be additive or synergistic 

to other treatments in managing GBM growth, as evidenced 

in preclinical experiments (Kirson et al., 2009). The recruit-

ment of immune mechanisms that exhibit anti-neoplastic 

surveillance may also play a role (Wong, Lok, Gautam, & 

Swanson, 2015). Although TTFields actively target rapidly 

dividing tumor cells, other cellular mechanisms might be 

working to eliminate dormant infiltrative cells. 

 A retrospective analysis has demonstrated that patients 

who were administered less than 4.1 mg of dexamethasone 

daily while undergoing TTFields therapy had a statistically 

significant improved overall survival (Wong et al., 2015). The 

results indirectly suggest that patients administered a lower 

dose of an immunosuppressive agent, such as a steroid, 

might be better equipped to harness natural cancer-fighting 

mechanisms.

Treatment Initiation
Preclinical work has demonstrated that, as electric field 

intensity increases, viable cell count decreases (Kirson et al., 

2009). By personalizing the placement of transducer arrays, 

the intensity of the electric field to the region of tumor is  

optimized (Chaudhry et al., 2015; Kirson et al., 2009; Optune, 

2016). Maximizing the intensity of the electric field to the 

region of tumor requires individualized mapping for each 

patient. Those involved in the patient’s care receive personal-

ized training by a company-provided DSS. The DSS provides 

comprehensive education on Optune, including instruction 

Note. Contact dermatitis can occur from long-term use (six months) of 

transducer arrays. These dermatitis sequelae may or may not be symp-

tomatic. In the top image, the patient’s erythema from scalp irritation 

was caused by the adhesive tape or hydrogel. The allergic dermatitis 

resolved with the application of a topical corticosteroid. The bottom 

image depicts an irritant reaction on the right side of the scalp with 

erythema corresponding to the three strips of hydrogel on the trans-

ducer arrays.

FIGURE 3. Contact Dermatitis Reactions From Use  

of Tumor-Treating Fields

Note. From “Characterization and Management of Dermatologic 

Adverse Events With the NovoTTF-100A System, a Novel Anti-Mitotic 

Electric Field Device for the Treatment of Recurrent Glioblastoma,” by 

M.E. Lacouture, M.E. Davis, G. Elzinga, N. Butowski, D. Tran, J.L. Villano, 

. . . E.T. Wong, 2014, Seminars in Oncology, 41(Suppl. 4), p. S7. Copy-

right 2014 by Elsevier. Reprinted with permission.
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on that patient’s individualized transducer array placement. 

Array mapping can be processed by Novocure internally or by 

clinicians who have leased NovoTAL™, Novocure’s proprietary 

treatment planning software. Maps used for guidance on array 

placement are generated from an MRI scan and are used by 

the team of physicians as a guide to general array placement 

(see Figure 2). 

Available Support
In an effort to address any challenges related to TTFields 

therapy adherence, Novocure provides several resources for 

patients and their caregivers. As previously mentioned, the 

DSS team provides technical support to patients and meets 

with the patient on a monthly basis to download a compli-

ance report directly from the device, which is also provided 

to the care team. This creates a platform to troubleshoot any 

technical or participant errors and creates an opportunity to 

reeducate patients and caregivers as needed. For example, 

patients with GBM often suffer from cognitive impairment 

and may forget to turn the device back on properly after a 

bathroom break and be unaware that treatment was never 

restarted. Based on the compliance report generated by the 

device, the DSS can identify this challenge and introduce 

practical solutions to increase adherence. Patients have access 

to a 24/7 technical hotline that provides remote instruction to 

address any alarms or issues of an unknown source. Although 

technical support is important for successful therapy adher-

ence, patients must still be instructed to report any symptoms 

to their clinical team.

Severity Dermatitis Erosions Infections Ulceration

Type of Dermatologic Adverse Event and Recommended Interventions

Preventive

Patient and caregiver education; shifting of transducer arrays; regular (every three to four days) changing of the transducer 

arrays; close attention to the condition of the skin at time of array exchange and open communication with the healthcare 

team related to any erythema or irritation; hand washing prior to array exchange to minimize risk of infection; avoiding 

placement of ceramic discs immediately over screws, wires, or scars; proper ventilation when covering arrays (e.g., venti-

lated wigs or caps, lightweight scarves)

For all grades: Advise patients not to place array discs directly over affected area(s) when exchanging arrays. Assess how often the patient is 

doing an array exchange. Reassess after two weeks (either by healthcare provider or patient self-report). If reaction worsens or does not improve, 

proceed to guidance for next grade.

Grade 1

High-potency topical 

corticosteroid ointments 

(e.g., clobetasol)

Topical antibiotics (e.g., 

mupirocin or bacitracin 

ointment)

Culture, then treat with 

appropriate topical  

antibiotic.

Open areas require  

topical antibodies.

For grade 1: Reassess after two weeks (either by healthcare provider or patient self-report). If reaction worsens or does not improve, proceed to 

guidance for next grade.

Grade 2

High-potency topical cor-

ticosteroid ointments and 

avoidance of direct contact 

of discs and adhesive tape 

with affected area(s)

Topical and oral antibiotics  

and avoidance of direct 

contact of discs and  

adhesive tape with  

affected area(s)

Culture, then treat with 

appropriate oral antibiotic; 

avoid direct contact of 

discs and adhesive tape 

with affected area(s).

Topical and oral antibiot-

ics and avoidance of 

direct contact of discs and 

adhesive tape with  

affected area(s)

For grade 2: Reassess in two weeks. Consider resuming tumor-treating fields therapy once event has recovered to grade 1.

Grade 3

Treatment interruption; 

consider dermatology 

consultation.

Treatment interruption; 

consider dermatology 

consultation.

Obtain skin culture; oral 

antibiotics; consider  

treatment interruption 

until grade 1; consider 

dermatology consultation.

Treatment interruption; 

consider dermatology 

consultation.

FIGURE 4. Treatment Algorithm for Dermatologic Adverse Events Associated With the Use Tumor-Treating Fields Therapy

Note. From “Characterization and Management of Dermatologic Adverse Events With the NovoTTF-100A System, a Novel Anti-Mitotic Electric Field 

Device for the Treatment of Recurrent Glioblastoma,” by M.E. Lacouture, M.E. Davis, G. Elzinga, N. Butowski, D. Tran, J.L. Villano, . . . E.T. Wong, 2014, 

Seminars in Oncology, 41(Suppl. 4), p. S12. Copyright 2014 by Elsevier. Reprinted with permission.
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Support is also available from the Novocure company to 

assist with traveling considerations. Guidance documents 

and letters for air travel are available to inform patients of 

restrictions and allowances in an effort to promote safety 

and consistent compliance. Advance shipment of equipment 

to destinations is also available to lessen cumbersome lug-

gage coordination. 

Insurance Coverage
As with all medical therapies, insurance coverage will vary 

from patient to patient. As a durable medical equipment pro-

vider, Novocure can advocate on behalf of the patient to their 

insurance company. Novocure’s nCompassTM patient support 

program provides patients and caregivers with all aspects 

of incorporating the second-generation Optune system into 

treatment of GBM.

Practical Concerns for Managing Arrays 
and Equipment

Patients and their caregivers should be informed of several 

guidelines and recommendations when using Optune during 

activities of daily living.

Transducer arrays should be changed regularly, at least 

every four days. Any time the transducer arrays become wet 

or loosen, they should be changed. Showering or bathing 

with a shower cap is necessary to prevent the transducer ar-

rays from getting wet. The device should remain outside the 

bathroom when bathing and should not be exposed to water. 

Patients may regard the array change as an opportunity to 

swim or take a temporary break from the arrays and device. 

In rainy weather, a hat or umbrella should be used to prevent 

the arrays from becoming damp.

Some warming of the scalp by device activity is expected. 

Overheating, which can result in device alarms, is avoided 

by use of breathable or light wigs, hats, or head coverings. 

Pillows that allow maximum circulation may be helpful if 

overheating is causing frequent overnight alarming.

To remove arrays, apply baby oil to the scalp, and slowly 

and gently peel back the arrays from the skin. Pulling the 

skin can contribute to skin breakdown and irritation. 

Adverse Events
TTFields therapy provides a viable treatment option, par-

ticularly for those patients who cannot tolerate chemother-

apy because of bone marrow suppression (Stupp et al., 2012, 

2015). The most common (10% or greater) adverse events 

reported when using Optune alone were scalp irritation from 

device usage and headache. Nausea, vomiting, and seizure 

were infrequent side effects. Because of the heat generated 

from the arrays, special attention must be paid to cranial 

skin management (Stupp et al., 2012). Therefore, adequate 

skin preparation is crucial for good array adherence. Atten-

tion to good scalp care and array placement is necessary for 

maintaining skin integrity. Patients and caregivers should 

be instructed to evaluate the skin and scalp with every ar-

ray change. Complete hair removal is required for optimal 

adhesion, and the scalp should be shaved every time the 

arrays are changed. The device generates low-frequency 

heat, which does not burn intercranial or intracranial tissue 

(Gabriel, Lau, & Gabriel, 1996). However, repeated exposure 

mixed with natural oils and perspiration can generate der-

matologic adverse events; the most prevalent include allergic 

or irritant dermatitis (see Figure 3), folliculitis, erosions, 

secondary cutaneous infections, and ulcerations (Lacouture 

et al., 2014). 

Management of adverse effects can be prevented or mini-

mized by proactive education and using supporting material 

specifically prepared for patients and their families (see 

Figure 4). Figure 5 highlights a comprehensive list of many 

of the available measures to prevent dermatologic adverse 

events (Novocure, 2015).

Guidance for management of adverse events is outlined 

in printed material that Novocure provides to treating cen-

ters. Skin irritation or rash may appear as redness under the 

transducer arrays. Some proactive, practical suggestions for 

clinicians and practitioners are listed. High-potency topical 

corticosteroids, such as clobetasol propionate or hydrocorti-

sone, can be recommended for mild to moderate dermatitis. 

Ointments are preferable to creams because the compounds 

are more suited for skin absorption. The patient or caregiver 

should be instructed to apply the ointment to the dry scalp 

after array removal and showering or cleaning, letting it re-

main on the scalp for a minimum of 15–20 minutes. Before a 

new set of arrays is affixed to the scalp, the ointment should 

be wiped off and 70% isopropyl alcohol applied and allowed 

to completely dry. If not treated, skin irritation may become 

more serious, leading to skin breakdown, infections, and 

blisters. Infections should be addressed with topical or oral 

antibiotics; typical medications include topical bacitracin 

or oral doxycycline. Affected areas may be protected with 

nonadherent dressing, such as Telfa™, to protect against 

direct disc contact. The discs must make direct contact with 

•	 Perform array changes no less frequently than every four days. 
Patients who live in warmer or humid climates should consider 
changing more frequently, as appropriate, because of excess cranial 
perspiration.

•	 Encourage close shaving with an electric razor. Straight-blade razors 
can cause small lacerations, and patients may experience secondary 
infections. Rapid hair growth may necessitate more frequent shav-
ing and array changes.

•	 Clean electric razor after every shave.
•	 Replace harsh detergents with fragrance-free shampoo or sebor-

rheic dermatitis shampoo.
•	 Treat clean-shaven scalp with 70% isopropyl alcohol before array 

placement. Skin should be completely dry before array placement.
•	 At each array change, shift array placement several centimeters per 

instruction from clinician or device specialist.
•	 Avoid placing discs on surgical incisions or other healed wounds.
•	 Wear breathable headwear to avoid overheating.
•	 Contact clinical team as early as possible with any concerns.

FIGURE 5. Preventive Measures for Dermatologic  

Adverse Events

Note. Based on information from Optune®, 2016.
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the skin for the device to generate the fields. The device will 

emit an alarm if contact is lost. Severe erosions or ulcerations 

warrant complete treatment and array contact interruption 

until symptoms are fully resolved.

Conclusion
 New developments in oncology continue to transform 

therapeutic approaches for patients with cancer. TTFields 

therapy is one such therapeutic option that offers an innova-

tive and alternative addition to traditional standard-of-care 

therapy for patients with GBM. Oncology nurses play a key 

role in Optune therapy for patients with GBM; they facilitate 

compliance and support patients’ quest for maintaining qual-

ity of life. Many resources are available to educate patients 

and clinicians on TTFields therapy, including adverse event 

management, maintaining desired activity level, and trouble-

shooting technical issues. Patients who are willing and have 

an active support system are more likely to have a success-

ful integration of TTFields therapy into daily living. For 

appropriate patients, TTFields therapy can work in tandem 

with available standard-of-care treatments. Optune provides 

a therapy that empowers patients with GBM to proactively 

fight the progression of their disease. 
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Implications for Practice

u Optune®, which delivers tumor-treating fields (TTFields) 

therapy, is used to treat newly diagnosed and recurrent 

glioblastoma, requiring an understanding of the unique 

mechanism of action of TTFields.

u To derive the best outcome from the use of Optune, patients 

need to be educated on how to incorporate the device into 

their daily lives as seamlessly as possible.

u Preventing and managing dermatologic adverse events 

requires patient and caregiver guidance and education.
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