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Introduction

Cancer immunotherapy encompasses a diverse variety of 
treatment approaches including “passive” administration of 
tumor-specific monoclonal antibodies and other immune sys-
tem components as well as adoptive transfer of ex vivo modi-
fied T cells, “active” immunization to elicit or augment specific 
T  cell-mediated immune responses against tumor cells, and 
non-specific enhancement of immune responsiveness with 
immune modulatory agents.1 Immunotherapy has already had 
a major impact on the management of a broad range of cancers, 
but this has been largely restricted to passive immunotherapy 
with monoclonal antibodies. Development of active antigen-
specific cancer immunotherapies has provided many challenges 
and, to date, only one has been approved for clinical use.2

The field of cancer immunotherapy is complex and rapidly 
evolving. Immunotherapies differ from conventional chemo-
therapy in their mechanisms of action as well as the types of 

responses produced, and conventional response criteria may not 
provide a reliable assessment of the disease-modifying activity 
of immunotherapeutic agents.3 Many active immunotherapies 
incorporate multiple components (e.g., antigens, adjuvants, and 
delivery vehicles). Furthermore, it is increasingly recognized 
that robust therapeutic activity requires that immunization is 
combined with other immunomodulatory strategies directed at 
enhancing general immune responsiveness and overcoming the 
immunosuppressive mechanisms through which tumors pro-
mote a tolerogenic environment.

Healthcare professionals (HCPs) involved in the care of peo-
ple with cancer need to understand how immunotherapies dif-
fer from chemotherapies so that they can interpret the growing 
body of clinical data and make optimal use of immunothera-
pies alongside established treatment modalities. We undertook 
a survey of HCPs involved in cancer care in Europe. The objec-
tives of the survey were to assess current awareness, attitudes, 
and perceptions of cancer immunotherapy and to identify pri-
orities for educational activities.

*Correspondence to: Håkan Mellstedt; Email: hakan.mellstedt@karolinska.se
Submitted: 03/03/2014; Revised: 04/07/2014; Accepted: 04/17/2014; Published Online: 04/28/2014
http://dx.doi.org/10.4161/hv.28943

Awareness and understanding of cancer 
immunotherapy in Europe

Håkan Mellstedt1,*, Gustav Gaudernack2, Winald R Gerritsen3, Christoph Huber4, Ignacio Melero5, Giorgio Parmiani6, 
Suzy Scholl7, Nicholas Thatcher8, John Wagstaff9, and Christoph Zielinski10

1Karolinska Institute; Stockholm, Sweden; 2University of Oslo; Oslo, Norway; 3University Medical Center St Radboud; Nijmegen, The Netherlands;  
4Johannes Gutenberg University; Mainz, Germany; 5University of Navarra; Pamplona, Spain; 6San Raffaele Foundation Scientific Institute; Milan, Italy; 7Institut Curie; Paris, 

France; 8Christie Hospital NHS Trust; Manchester, UK; 9South West Wales Cancer Institute; Swansea, UK; 10Medical University Vienna; Vienna, Austria

Keywords: awareness, cancer immunotherapy, education, survey, vaccine

Abbreviations: HCP, healthcare professional; TCV, therapeutic cancer vaccine

The use of immunotherapy in the management of cancer is growing, and a range of new immunotherapeutic 
strategies is becoming available. It is important that people involved in the care of cancer understand how cancer  
immunotherapies differ from conventional chemotherapy and apply this knowledge to their clinical practice. There-
fore, from August–September 2011 we undertook a survey of awareness, attitudes, and perceptions of cancer immuno-
therapy among 426 healthcare professionals (HCPs) in Europe with the aim of identifying and prioritizing educational 
needs. Nearly all (98%) HCPs were aware of cancer immunotherapy. While 68% of HCPs indicated a high level of inter-
est in cancer immunotherapies, only 24% of the HCPs had direct experience with them. Overall perceptions of can-
cer immunotherapy among HCPs were largely positive (60%) and rarely negative (3%). The key advantages of cancer 
immunotherapy were perceived to be good safety and tolerability (75%), a targeted mechanism of action (61%) and 
good efficacy (48%). The leading barriers to use of immunotherapies were costs of treatment (58%), past clinical trial 
failures (45%), and access/formulary restrictions (44%). The results indicate that, among the respondents, awareness 
of cancer immunotherapy was high but that knowledge levels varied and direct experience with their use was limited. 
There appears to be a need for educational activities on cancer immunotherapy, as well as generation and communi-
cation of clinical data on long-term efficacy and safety.
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Results

Participants
A total of 3873 HCPs were contacted from August–September 

2011 and invited to complete the online survey. Of all the HCPs 
contacted, approximately 80% did not respond, 6% did not meet 
the screening criteria (primarily due to not being recently active 
in the treatment of patients with cancer and/or non-small cell 
lung cancer), and 4% started but did not complete the survey. 
Results are presented here for the 426 HCPs who responded to the 
invitation to participate, met the screening criteria, and went on 
to complete the survey (completion rate = 11%). Approximately 
85 HCPs completed the survey in each of the European countries 
(Table  1). Overall, 47% of completers were oncologists, 29% 
were surgeons, and 23% were nurses, with a similar ratio for each 
of the countries.

Telephone interviews were conducted with representatives 
from 2 patient advocacy groups in each of the 5 countries, includ-
ing charities (France, Germany, and United Kingdom), hospital-
based groups (Italy and Spain), and local government (France). 
Representatives interviewed included patient advocates, medical 
advisors/directors, oncologists, and a family doctor specializing 
in cancer care.

Awareness and experience of cancer immunotherapy

Nearly all (98%) of the HCPs surveyed indicated they were 
aware of cancer immunotherapeutics/therapeutic cancer vaccines 
(TCVs). While overall awareness was similar across the differ-
ent specialties surveyed, oncologists and nurses appeared to have 
greater knowledge of cancer immunotherapeutics compared with 
surgeons. The proportion of respondents indicating they had 
experience with their use was approximately 30% for oncolo-
gists and nurses compared with just 6% for surgeons (Fig.  1). 
Overall, 68% of the HCPs indicated a high level of interest in 
cancer immunotherapeutics/TCVs, with higher rates of interest 
among nurses (78%) compared with surgeons (66%) and oncol-
ogists (63%). Only 5% of the respondents indicated they had 
little interest.

Perceptions and attitudes toward cancer immunotherapy
The majority (60%) of all respondents indicated they had 

an overall positive attitude toward cancer immunotherapeutics/
TCVs, although there was considerable variation across the HCP 
specialties (Fig.  2). Nurses were the most positive, with 77% 
indicating an overall positive attitude, while oncologists were 
more or less equally divided between those with a positive atti-
tude and those who were neutral (48% and 45%, respectively). 
A negative attitude was reported by only 3% of the HCPs, and 
predominantly among oncologists (6%).

Perceptions of the key benefits and limitations of cancer 
immunotherapeutics/TCVs are presented in Figure 3. Key ben-
efits were perceived to be: safety, with a better side-effect profile 

Table 1. Participant characteristics: country and specialty of healthcare professionals completing the online survey

France Germany Italy Spain
United 

Kingdom
All countries

All participants, N 85 86 85 85 85 426

Oncologist, n 40 41 40 40 40 201

Surgeon, n 25 25 25 25 25 125

Oncology nurse, n 20 20 20 20 20 100

Figure 1. Awareness and experience of cancer immunotherapy. Participants were asked “Which of the following best describes your awareness of can-
cer immunotherapeutics/therapeutic cancer vaccines?”
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compared with established therapies (75%); a targeted mecha-
nism of action that stimulates the body’s natural defense system 
(61%); and, efficacy/therapeutic benefits (48%). At the same 
time, concerns about lack of efficacy were the most frequently 
reported limitation (41%). The other limitations most frequently 
identified related to cost/reimbursement (36%) and safety con-
cerns, particularly with regard to selection of antigens that may 
be expressed by normal as well as tumor cells (25%).

Perceptions were broadly similar across the HCP specialties, 
other than that oncologists were more likely to see mechanism of 
action, but less likely to report efficacy, as a benefit. Also, fewer 
nurses than oncologists or surgeons reported efficacy concerns as 
a limitation.

When asked to indicate the extent to which they agreed with 
a series of statements about cancer immunotherapeutics/TCVs, 
the greatest agreement across specialties (67%) was with their 
description as an innovative treatment option (Fig. 4). The extent 
of agreement with the statement that cancer immunotherapeu-
tics/TCVs can result in long-term benefits depended on whether 
this was in the context of combination treatment with standard 
therapies (58%) or monotherapy (37%).

Use of cancer immunotherapy and barriers to use
Across all countries, nearly 80% of the HCPs reported having 

spoken with their patients about cancer immunotherapeutics/
TCVs (Fig.  5), with the highest rates in Germany (92%), fol-
lowed by France and Italy (~75%) and then Spain and the UK 
(~70%). Where HCPs had discussed cancer immunotherapy 
with their patients, most (>90%) indicated the patients were 
receptive to the concept.

Across all of the HCP specialties, the key barrier to the use of 
cancer immunotherapy was perceived to be cost and reimburse-
ment issues (58% overall, Figure 6). Additional key barriers were 
felt to include past failures in clinical trials of drugs in the class 

(45% overall), access/formulary restrictions (44%) and lack of 
long-term safety/efficacy data (40%).

Education and information needs
A large proportion (76%) of HCPs indicated they were inter-

ested in learning more about cancer immunotherapy. In terms of 
increasing knowledge of cancer immunotherapy, the most fre-
quently reported need across specialties was for long-term clinical 
trial data (88% overall; Fig. 7). This figure was similar across 
HCP specialties. A total of 69% of nurses indicated that physi-
cian-provided education / training would be of value. Over half 
of HCP respondents (55%) indicated that more information on 
mode of action would be of value, with nurses reporting a greater 
requirement for this (78%) than oncologists (43%) or surgeons 
(56%).

The interviews with patient advocacy groups highlighted a 
need for materials that present and explain the results from clini-
cal trials in a way that is understandable by patients. Some of 
those interviewed expressed concerns about the complexity of 
stimulating an immune response directed specifically against 
tumor cells and that, while there have been many attempts over 
several decades to achieve this, only a few of them have yielded 
positive results.

Discussion

The therapeutic potential of stimulating cell-mediated 
immune responses directed against tumor cells has long been 
recognized. The possibility of harnessing the specificity and 
powerful cytotoxic capacity of the body’s own immune defenses 
is attractive, but the development of treatments capable of 
delivering clinical efficacy has posed many challenges.4 Recent 
research has greatly advanced our understanding of the complex 

Figure 2. Overall attitudes toward cancer immunotherapy. Participants were asked “Please indicate your overall attitude to cancer immunotherapeu-
tics/therapeutic cancer vaccines where 1 means not at all favorable and 7 means extremely favorable.” Responses were classified as “Positive” (rating of 
6 or 7), “Neutral” (4 or 5), or “Negative” (1–3).
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host-tumor interactions and the various strategies employed by 
tumors to evade immune surveillance. This knowledge has 
been applied to the development of new treatments that are 
now delivering promising results in clinical studies and the 
introduction of cancer immunotherapeutics/TCVs into clinical 
practice.2

The results of this survey among European HCPs involved 
in the care of patients with cancer indicate a high level of inter-
est in cancer immunotherapeutics but also suggest a degree of 
skepticism as to their effectiveness. This is not perhaps surpris-
ing given the history of initial promise, followed by a failure to 
demonstrate clinical benefit that has typified the development of 
new treatments of this kind.4 Despite the challenges, the results 

of this survey indicate that most HCPs remain positive about the 
potential for cancer immunotherapeutics/TCVs.

Across all 3 specialties, nearly 90% of HCPs indicated a need 
for long-term clinical trial data. Extensive programmes of clini-
cal trials across the diverse range of cancer immunotherapeutics 
are ongoing and results from a number of large phase III trials 
have been recently published.2,5-10 In order to apply this informa-
tion in making evidence-based clinical decisions, it is important 
that HCPs are not only aware of the clinical trial data but also 
have the ability to interpret it. There are important differences in 
mechanisms of action of cancer immunotherapeutics compared 
with conventional chemotherapy that have implications for clini-
cal use and the interpretation of clinical results. For example, 

Figure 3. Perceptions of key (A) benefits and (B) limitations of cancer immunotherapy. Participants were asked “What if any do you feel are the key 
benefits/limitations associated with cancer immunotherapeutics/therapeutic cancer vaccines?”



©
20

14
 L

an
de

s 
B

io
sc

ie
nc

e.
 D

o 
no

t d
is

tri
bu

te
.

1832	 Human Vaccines & Immunotherapeutics	 Volume 10 Issue 7

responses to immunotherapy may not be adequately captured 
with the standard criteria used to assess responses to chemo-
therapy.3 The dynamics of therapeutic responses may also differ 
from those typical of chemotherapy—while the onset of activity 
of chemotherapy is essentially immediate it can take weeks or 
months for the therapeutic benefit of immunization against can-
cer to become apparent.11 From the survey, it is clear that mecha-
nism of action is an important consideration for the HCPs, with 
the majority indicating they are interested in learning more about 
how they act.

While there have been many surveys of attitudes to the use 
of preventive cancer vaccines, particularly immunization against 
human papilloma virus infection to prevent cervical cancer,12-14 to 
our knowledge this is the first report of attitudes and awareness 
regarding the use of antigen-specific immunization to treat estab-
lished cancer. Limitations of the study include the relatively low 
completion rate (11%). The sample consisted of those HCPs who 
responded to an invitation to participate which may have biased 
the results and limits the generalizability of the conclusions. The 
complex terminology and lack of standard definitions in the field 
of cancer immunotherapy is a further complication. While par-
ticipants were given definitions of “cancer immunotherapeutics” 
and “therapeutic cancer vaccine” before they completed the sur-
vey, they may have had preconceptions of the meanings of these 
terms that differed from those given and may have influenced 
their responses and biased the results. Finally, cancer immuno-
therapy is a rapidly developing field and since the survey was 
conducted in 2011 a number of key clinical trials have reported 
results. In particular, recent trials of immunomodulatory mono-
clonal antibodies directed against the cytotoxic T-lymphocyte 
antigen-4 (CTLA-4) and programmed cell death-1 (PD-1) 

receptors have shown very positive results.15,16 Based on these and 
other recent developments, Science recognized cancer immuno-
therapy as the “Breakthrough of the Year” for 2013.17 Therefore, 
there might well have been a change in attitudes to cancer immu-
notherapy since the survey was conducted and, based on the 
above, a shift toward more positive perceptions seems most likely. 
A follow-up survey could be of interest in determining the extent 
to which advances in research and positive clinical trial results 
have reshaped opinions.

Conclusions

Figure 4. Perceptions and understanding of cancer immunotherapy. Participants were asked “To what extent do you agree or disagree with the follow-
ing statements regarding cancer immunotherapeutics/therapeutic cancer vaccines? Please use a 7 point scale where 1 means “Disagree strongly” and 
7 means “Agree strongly” Agreement was classified as rating of 5–7. *Statement given only to nurses.

Figure  5. Patient receptivity to cancer immunotherapy. Participants 
were asked “How would you rate your patients’ receptivity to cancer 
immunotherapeutics/therapeutic cancer vaccines as a therapeutic 
option?”
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There was a high level of awareness of cancer immunothera-
peutics/TCVs among the European HCPs involved in cancer 
care who completed the survey, although direct experience with 
their use was limited. Cancer immunotherapy was generally per-
ceived as a positive addition to established treatment options, 
with safety profile perceived as a key potential benefit but con-
cerns about efficacy based on failures in previous clinical trials. 
Further educational activities are needed, focusing on the dis-
semination and interpretation of long-term clinical data, as well 
as understanding of the mechanisms of action of different types 
of cancer immunotherapy.

Methods

Online survey of healthcare professionals
Healthcare professionals in 5 European countries (France, 

Germany, Italy, Spain, and the United Kingdom) were invited 
to participate in a survey of awareness and understanding of can-
cer immunotherapy. Respondents to the invitation were asked to 
complete a structured online questionnaire consisting of 8  sec-
tions. The first section included a number of screening questions 
designed to identify respondents who were oncologists, surgeons, 
or nurses directly and actively involved in the care of patients 
with cancer. Participation was stratified by country and medi-
cal profession, with the aim of achieving completed surveys from 
~100 HCPs in each of the 5 countries and in an approximately 
2:1:1 ratio for oncologists, surgeons, and nurses. Respondents sat-
isfying the screening criteria were asked to complete the rest of the 
survey; otherwise, the survey was terminated at this point.

Eligible respondents were then asked about their awareness 
of new classes or types of oncology treatment, and specifically 
what they understood by the terms “immunotherapy” and “ther-
apeutic cancer vaccines” within oncology. After completing these 
questions, they were given the following definitions:
“Cancer immunotherapeutic: Treatment to stimulate or restore 

the ability of the immune system to fight cancer by induc-
ing, enhancing, or suppressing an immune response. Cancer 
immunotherapeutics result in targeted immune activ-
ity against a disease-specific antigen, either by increasing 
immune cell recognition of the target or by reducing disease-
related immune suppression.”

“Therapeutic cancer vaccines are a new type of cancer immuno-
therapeutic designed to help the immune system recognize 
cancer cells by increasing exposure to tumor-associated anti-
gens. Once activated, the immune system can target cancer, 
stop its growth, and prevent it from spreading or coming 
back. Unlike preventive cancer vaccines, such as those tar-
geting viruses that cause cervical or liver cancer, therapeutic 
cancer vaccines are designed to be administered only after the 
disease is established.”

The respondents were then asked to answer a total of 30 ques-
tions related to cancer immunotherapeutics/therapeutic cancer 
vaccines. The questions were grouped into sections including 
current awareness and experience; attitudes and perceptions; 
drivers/barriers; communication; future—hopes and trends; and 
patient communications and dialogs.

Telephone interviews of patient advocacy groups
In addition to the online survey of healthcare professionals, 

1–2 patient advocacy groups in each of the 5 countries were 

Figure 6. Barriers to the use of cancer immunotherapy. Participants were asked “Which of the following barriers do you feel would prevent you from 
using cancer immunotherapeutics/therapeutic cancer vaccines based on your current experience and/or perceptions of this class?”
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contacted by telephone and asked to complete a structured inter-
view lasting approximately 30 min. Those agreeing to complete 
the interview were asked about the information sources they used 
to keep up-to-date with new cancer treatments and support. 
The participants were then read the same definitions of “can-
cer immunotherapeutics” and “therapeutic cancer vaccines” as 
given in the online survey. Interviewees were then asked a series 
of questions about their awareness and understanding of cancer 
immunotherapeutics/therapeutic cancer vaccines, both within 
the patient advocacy groups they represent and among patients 
and their families.
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