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E vidence of cancer treatment effectiveness comes primarily 
from randomized controlled clinical trials. Although these 
studies are used extensively to evaluate the efficacy of new 

treatments, meet US Food and Drug Administration requirements, 
and determine clinical guidelines, their findings may not be generaliz-
able to community practice.1,2 This may result from implementation 
in academic settings and use of complicated protocols with stringent 
inclusion and exclusion criteria, which may not be relevant to com-
munity practices.1-4 These factors lead to greater uncertainty in de-
cision making by doctors, patients, and policy makers, as well as in 
evaluations of cost-effectiveness, in these settings. 

Pragmatic, or practical, clinical trials (PCTs), a form of compara-
tive effectiveness research (CER), are an alternative to traditional tri-
als. PCTs compare 2 or more clinically relevant interventions, recruit 
a population that is more representative of the target population, and 
assess a broad range of clinically relevant health outcomes to aid deci-
sion making for a variety of stakeholders1,3,5 (Figure). This form of re-
search has been recognized as a potential solution to concerns regarding 
generalizability,1 and significant effort has gone into identifying the na-
tional CER agenda.6 Unfortunately, little research has investigated the 
oncology-specific CER or PCT priorities of community-based clinicians 
treating patients with advanced cancer who would be the recipients and 
users of these CER results. Rising healthcare costs, increasing intensity 
of care, an aging population, and the fact that cancer is the second-lead-
ing cause of death in the United States7-9 make it all the more important 
to achieve effective and efficient care in advanced cancer. 

We interviewed 1 oncologist and 1 pharmacist from each of 5 
Health Maintenance Organization (HMO) Cancer Research Network 
(CRN) health plans to understand their knowledge and perceptions of 
CER and PCTs and what evidence they wish they had when treating 
patients with advanced cancer. The perspectives of this clinician popu-
lation are of interest because, as salaried employees of their respective 
health plans, their preferences for evidence and/or research priorities 
may reflect both provider and payer perspectives. 

Methods 
A single trained interviewer 

(EJAB), a nonclinician researcher, 
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Objectives: Although much effort has focused on 
identifying national comparative effectiveness 
research (CER) priorities, little is known about the 
CER priorities of community-based practitioners 
treating patients with advanced cancer. CER pri-
orities of managed care–based clinicians may be 
valuable as reflections of both payer and provider 
research interests. 

Methods: We conducted mixed methods inter-
views with 10 clinicians (5 oncologists and 5 
pharmacists) at 5 health plans within the Health 
Maintenance Organization Cancer Research  
Network. We asked, “What evidence do you most  
wish you had when treating patients with 
advanced cancer?” and questioned participants 
on their impressions and knowledge of CER and 
pragmatic clinical trials (PCTs). We conducted 
qualitative analyses to identify themes across 
interviews. 

Results: Ninety percent of participants had heard 
of CER, 20% had heard of PCTs, and all rated CER/
PCTs as highly relevant to patient and health 
plan decision making. Each participant offered 
between 3 and 10 research priorities. Half (49%) 
involved head-to-head treatment comparisons; 
another 20% involved comparing different sched-
ules or dosing regimens of the same treatment. 
The majority included alternative outcomes to 
survival (eg, toxicity, quality of life, noninferior-
ity). Participants cited several limitations to exist-
ing evidence, including lack of generalizability, 
funding biases, and rapid development of new 
treatments. 

Conclusion: Head-to-head treatment comparisons 
remain a major evidence need among commun
ity-based oncology clinicians, and CER/PCTs are 
highly valued methods to address the limitations 
of traditional randomized trials, answer questions 
of cost-effectiveness or noninferiority, and inform 
data-driven dialogue and decision making by all 
stakeholders. 
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conducted structured telephone interviews (between De-
cember 2010 and March 2011) with 2 clinicians (1 oncolo-
gist and 1 pharmacist) from each of 5 health plans within the 
CRN (Group Health in Washington State; the Northwest, 
Northern California, Colorado, and Georgia regions of Kai-
ser Permanente). Delivery system pharmacists were included 
because they may be involved in developing formularies, ap-
proving off-label chemotherapy use, and addressing appeals 
representing the payer perspective. Patients were selected 
from the 5 locations participating in an NCI-funded grant 
entitled, “Building CER capacity: Aligning CRN, CMS, and 
state resources to map cancer care.” All 10 participants who 
were invited to participate agreed to do so. Participants were 
selected for the study on the basis of their roles as clinical 
leaders at each HMO Research Network site; most were the 
heads of their respective practices or lead pharmacists, and 
all had a major role in decision making in their departments. 
After being given a brief description of the study via e-mail, 
participants were contacted to schedule an interview. The 
study was approved by the Kaiser Permanente Colorado insti-
tutional review board. 

Data Collection 
We used a mixed methods approach, collecting both 

quantitative and qualitative data, to gain a more thorough 
understanding of participants’ responses.10,11 After querying 
participants on their familiarity with CER and PCTs, we e-
mailed published definitions of CER and PCT to them in real 
time; these definitions (Figure) were then used as the standard 
for the rest of the interview. We asked participants about the 
relevance of CER to patient and health plan decision mak-

ing as well as their self-reported likelihood of changing their 
practice or advocating for health plan policy change on the 
basis of evidence from various types of studies on a scale from 
1 to 10 (1 = “extremely unlikely” and 10 = “extremely like-
ly”). We asked open-ended questions about what evidence 
participants wished they had when treating patients with ad-
vanced cancer and about what CER studies or PCTs they felt 
were the most important to conduct at this time for patients 
with advanced lung, colorectal, breast, or prostate cancer. 
These cancers were identified a priori as having the greatest 
potential for impact because they are the 4 most commonly 
diagnosed cancers in the United States, and they have many 
treatment-related challenges. We also collected data on par-
ticipants’ demographic characteristics.

 
Analyses 

We calculated mean values and ranges for all quantitative 
data. We used ethnographic software (Atlas.ti; GmbH, Ber-
lin, Germany) to classify and analyze qualitative data from 
interview transcripts. Qualitative data included all answers to 
open-ended questions, including what evidence participants 
wished they had when treating patients with advanced cancer 
as well as their thoughts on CER, PCTs, and how they com-
pared with traditional methods of research. Two investigators 
(EJAB and SJL) independently reviewed the same 2 ran-
domly chosen transcripts to identify codes and then discussed 
and refined this list. Both investigators then independently 
reviewed the remaining 8 transcripts, identifying codes, and 
then discussed them and summarized major themes. All par-
ticipants’ names and institutions were kept anonymous. 

Results 
Participants ranged in age from 30 to 62 years (mean, 47 

years); 8 of 10 were male. Participants had been in practice for 
an average of 17.5 years; 6 had previously practiced in a com-
prehensive or university-based cancer center, and all oncolo-
gists had completed a fellowship. Four participants reported 
that 5% to 15% of their patients were currently enrolled onto 
clinical trials; the rest reported less than 5%. All but 1 partici-
pant had heard of CER, whereas only 2 had heard of PCTs. 
After reviewing the definitions of CER and PCTs (Figure), 
half considered CER more relevant than traditional methods 
of research (including traditional trials) to health system deci-
sion making, and half considered CER more relevant (includ-
ing 2 who considered it at least as relevant) to patient decision 
making than traditional methods of research. No participants 
considered CER less relevant. We observed similar results for 
the perceived relevance of PCTs. Participants were slightly 
more likely to change their practice or advocate for change in 

n  Figure. Definitions of Comparative-Effectiveness 
Research (CER) and Pragmatic Clinical Trials (PCTs)

CER:

“CER is the generation and synthesis of evidence that compares the 
benefits and harms of alternative methods to prevent, diagnose, 
treat, and monitor a clinical condition or to improve the delivery of 
care. The purpose of CER is to assist consumers, clinicians, 
purchasers, and policy makers to make informed decisions that will 
improve health care at both the individual and population levels. The 
key elements of this definition are the direct comparison of effective 
interventions, the study of patients in typical day-to-day clinical care, 
and the aim of tailoring decisions to the needs of individual 
patients.”6

PCTs:

“Clinical trials for which the hypothesis and study design are 
developed specifically to answer the questions faced by decision 
makers are called pragmatic or practical clinical trials. The 
characteristic features of PCTs are that they (1) select clinically 
relevant alternative interventions to compare, (2) include a diverse 
population of study participants, (3) recruit participants from 
heterogeneous practice settings, and (4) collect data on a broad 
range of health outcomes.”1
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n Table 1. Summary of Pragmatic Clinical Trial Priorities for Patients With Advanced Cancer Among Community-
Based Oncology Clinicians 

Cancer Priorities 

Lung cancer Compare treatments with significant toxicities in broader populations  
    (multiple comorbidities) to determine effect on survival, QOL 
Pemetrexed compared with traditional drugs 
Genetic/biomarker testing for predicting the effectiveness of different  
    treatments (particularly ordering of monoclonal antibodies and traditional  
    chemotherapy) 
Definitive studies of chemotherapy doublets by subtype/histology with a  
    focus on toxicity 
Maintenance therapy (different drugs compared with each other or with  
    no therapy) 
Noninferiority studies of different bevacizumab doses alone and in  
    combination with other drugs 

Colorectal cancer Comparing monoclonal antibodies with end points of overall and progression- 
    free survival as well as toxicity 
Noninferiority trials comparing different stopping points for monoclonal  
    antibodies 
Risks and benefits of adjuvant therapies in older patients 
The role of up-front biomarker testing and/or ordering of therapies for  
    patients with KRAS or BRAF mutations 
Is BRAF mutational testing as useful in directing therapy as KRAS 
Studies of peripheral neuropathy management and prevention 

Breast cancer Optimal ordering of chemotherapy regimens 
Toxicity of current therapies in older women (anthracyclines, trastuzumab),  
    including cardiotoxicity for hypertensive or diabetic patients 
Asymptomatic surveillance imaging for metastatic breast cancer 
Role of aromatase inhibitors compared with tamoxifen; duration of  
    therapy and sequence, particularly among patients who metabolize  
    the drugs differently 
Continuation of trastuzumab and lapatinib vs stopping at progression 

Prostate cancer Any therapy vs watchful waiting 
Cabazitaxel used earlier in therapy compared with docetaxel 
Optimal timing of sipuleucel-T 
Optimal first-line treatment (surgery, hormone therapy, observation)  
    with respect to specific patient populations 
CER of hormone-refractory prostate cancer (taxotere and prednisone vs  
    secondary hormone manipulations; outcomes, QOL) 

General/multiple cancers or supportive treatments Dietary interventions in patients with cancer 
Optimal frequency and dosing of bisphosphonates for bone metastases 
Breast, colorectal, lung cancer: Adverse effects of bevacizumab in a  
    broad population 
Better definition of the proper sequence for chemotherapy with respect to 
    response rate and QOL 
Impact of (earlier) palliative care on QOL  
Optimizing both the length of life and QOL (or studying which trade-offs 
    patients would prefer (eg, 3 months with good QOL vs 4 months with 
    poor QOL) 
Subgroups of renal dysfunction and toxicity; toxicity as major outcome 
Colorectal/lung: Effect of surgical volume/experience on outcomes 

Other cancers Chronic myelogenous leukemia: The use of second-generation  
    tyrosine kinase inhibitors as first-line compared with imatinib,  
    comparing long-term survival outcomes 
Multiple myeloma: Comparing first-line treatments for maintenance  
    therapy with respect to toxicity

CER indicates cost-effectiveness research; QOL, quality of life.
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health system policies on the basis of consistent results from 
multiple pragmatic trials than for traditional randomized trials 
and less likely on the basis of results from a single trial. They 
were less likely to change on the basis of results from observa-
tional studies, case studies, or opinions of their colleagues or 
other clinicians. 

When asked what evidence they wanted most when treating 
patients with advanced cancer, participants each provided be-
tween 3 and 10 ideas. About half of the proposed ideas involved 
comparisons of 2 (or more) different treatments (49%)—for 
example, comparing the effects of pemetrexed versus multiple 
older drugs on overall survival in patients with non-small-cell 
lung cancer (Table 1). Another 20% of proposed ideas involved 
comparing different aspects of a single drug or treatment, such as 
different doses, durations, or sequences—for example, compar-
ing the adverse effects of 2 mg versus 4 mg of zoledronic acid 
(Zometa; Novartis Oncology, East Hanover, New Jersey) per 
month. Approximately 10% involved comparing the effects of 
maintenance therapy versus nothing, conducting palliative care 
interventions, or testing hypotheses around genetic testing. Of 
trial ideas that specified at least 1 health outcome, a third of 
ideas specified survival time as the outcome of interest, and two-
thirds specified toxicity and/or quality of life as the outcome. 

Although participants were not directly questioned about 
what they perceived to be the weaknesses of existing evidence, 
this arose as a common theme across all interviews. Four spe-
cific weaknesses were raised by at least half of participants, 
including: “lack of generalizability of existing data,” “biases in 
funding,” “rapid development of new treatment options,” and 
“increasing individualization of treatment” (Table 2). 

Lack of Generalizability of Existing Data 
Many participants raised concerns about the generaliz-

ability of results from traditional randomized trials. Accord-
ing to participants, this issue greatly impacts day-to-day 
practice, with providers regularly deciding whether or not to 
apply the results of traditional trials to situations in which 
they may not be applicable (eg, to older patients with more 
comorbidities). 

 
In one participant’s words, “A usual patient in a ran-

domized adjuvant colon cancer study is 62; the average [age] 
with colon cancer in the US is 71. And of course, we always 
choose the healthiest quartile for our clinical trials—youngest 
and healthiest.” 

Funding Biases 
Several participants felt that advanced cancer research is 

driven by the pharmaceutical industry and focuses too much 
on the newest drugs, neglecting questions about or compari-

sons with older drugs. They felt that this leads to biases in 
funding and potentially biased research findings. 

One participant said,“I think where oncology fails is that 
a lot of . . . our research is drug-driven, and so there is proba-
bly a bias in that direction and a bias toward new drugs rather 
than old drugs in terms of getting studies funded and maybe 
not enough research on . . . systems of delivery, . . . older 
drugs, or . . . scheduling of drugs, or . . . looking at cancer 
care that goes beyond . . . what the . . . new medicines are.” 

Another participant said, “A lot of the clinical trials 
that are designed have biases based on who funds them, and 
if they’re funded by a drug company, then you’ve got to . . . 
be a little skeptical as to whether they’re going to extrapolate 
to real life.” 

Rapid Growth in Treatment Options 
Half of participants mentioned the rapidly growing set of 

treatment options in the field of advanced cancer care. For ex-
ample, participants discussed the increasing use of molecular 
markers, specific gene targets, sipuleucel-T immunotherapy, 
and monoclonal antibodies. Participants cited this as a chal-
lenge to their ability to make informed, evidence-based deci-
sions about patient care as a result of inadequate data on the 
effectiveness and optimal use of new treatments compared 
with older treatments. One participant noted that it is very 
difficult to study new treatments thoroughly before they be-
come irrelevant as a result of the relatively long timeline of 
traditional trials. 

In one participant’s words, “The problem is that . . . 
cancer treatment is always a moving target in terms of . . . 
new treatments . . . and strategies . . . coming out every year 
. . .. Is there enough time to take . . . two treatments that . . .  
you think are equivalent and to run a trial from . . . concept 
to implementation and not have the field change drastically 
in that period of time so that . . . it no longer has meaningful 
results by the time you actually collect the data?” 

Individualized Treatment 
Participants mentioned increasing individualization of 

treatment as an area of growing emphasis in advanced can-
cer treatment; treatment is being tailored to the individual 
patient as our ability to distinguish and treat specific cancer 
subtypes grows. Knowledge of genetic variation in tumors is 
also increasing, along with our ability to identify biomarkers 
and target specific genes, and more information on how to 
address individual treatment differences could potentially im-
prove outcomes in terms of both survival and adverse effects. 
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One participant said, “I hate to say this: some physi-
cians are still just giving [monoclonal antibodies] without 
getting any biomarkers . . .. We really need to see if the 
biomarkers are appropriate to give these medications, instead 
of just, ‘here—take this.’” 

Another participant said, “For example, with Velcade 
[bortezomib; Millennium Pharmaceuticals, Cambridge, 
Massachusetts] you get these neuropathies, numbness in the 
fingertips, and some patients can go through life, no problem; 
others, it’s like they can’t stand it, it drives them nuts.” 

Overall, knowledge and impressions of CER and PCTs, 
types of evidence needed, and weaknesses of existing evidence 
were similar for oncologists compared with pharmacists. One 
possible exception was the perception of biases in funding 
—4 of 5 pharmacists cited this limitation to existing evidence 
compared with just 2 of 5 oncologists (Table 2). 

Discussion 
Our community-based oncology physicians and pharma-

cists were less well informed regarding the definition of PCTs 

compared with CER. However, once informed, participants 
felt CER/PCT evidence was as relevant to or more relevant 
than patient and health plan decision making compared with 
traditional RCTs. Participants cited many types of needed 
evidence, including comparing the effectiveness of different 
treatments and treatment regimens with respect to multiple 
outcomes, including survival, toxicity, and quality of life. We 
observed that both oncologists and pharmacists in commun
ity-based settings struggle to make treatment-related decisions 
because of a lack of generalizability of much of the existing 
evidence on advanced cancer treatment effectiveness, a per-
ception that is supported in the literature.12 

Participants, particularly pharmacists, felt that biases in 
funding were another weakness to existing evidence. The em-
phasis by industry on studying new drugs maximizes profit but 
increases costs for payers and, from the provider perspective, 
represents a barrier to definitively answering questions on the 
comparative effectiveness of older drugs. 

In the words of one participant, “It seems like industry 
funding is the primary means by which we do a lot of our 
research . . .. We’re going to have to get some independent 
. . . groups that are going to fund [research] to really find the 

n Table 2. Major Themes Discussed by Participants: Weaknesses of Existing Evidence 

No.

Theme Totala Oncologistb Pharmacistc Summary of Participant Views

Lack of generalizability of most existing data 7 4 3 Most findings are not generalizable 
to the majority of patients with 
advanced cancer, who tend to be 
older and have more comorbidities 
than traditional trial participants 

Funding biases (drug-driven research) 6 2 4 Much of research is funded by drug 
companies

Many important questions, such as 
impact of treatments on outcomes 
other than survival (eg, QOL), are 
often not addressed

Rapid development of new treatment options 5 2 3 It is difficult for research to keep pace 
with the rapidly changing field of 
advanced cancer treatment

More evidence is needed on optimal 
use of many new treatments, 
including the sequence and dosage 
of use, subgroups in whom it is 
most effective (or ineffective), etc

Individualized treatment 5 2 3 Many new treatments are intended 
for distinct tumor subtypes (eg, as 
identified by biomarkers)

Variability in toxicity of a treatment 
across patients

QOL indicates quality of life.  
aNo. of participants who discussed this theme of a total of 10.  
bNo. of oncologists mentioning the theme.  
cNo. of pharmacists mentioning the theme.
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answers about what is going to be most cost-effective or . . . 
comparatively effective . . .. It really is important, given the 
massive amount of stress that we’re putting on our economic 
situation here in the United States . . . with health care, so 
I think we really need to be aggressive about . . . looking at 
those sorts of studies to determine ways that we can alleviate 
some of these burdens.” 

The fact that this seemed to be a bigger concern for phar-
macists than for oncologists may reflect the greater empha-
sis among pharmacists to represent the health plan, or payer, 
perspective and maintain the pharmacy budget, whereas the 
primary focus of the oncologists seemed to be optimal patient 
care. These perceptions are not new, given that studies have 
shown that industry-funded research tends to yield industry-
friendly findings. This may occur in several ways: intentional 
underpowering of studies, use of inappropriate comparison 
doses, seeding trials (conducting them for undisclosed mar-
keting purposes rather than for science), ghostwriting (un-
acknowledged authorship by a contributor from industry), or 
guest authorship (including an author solely to add external 
objectivity).13,14 Some participants called for more indepen-
dent funding sources, such as federal funding, to address the 
industry funding bias and to improve accountability. Such 
measures may include improved disclosure of conflicts of in-
terest, independent analysis of clinical trial data analysis, and 
comprehensive and publicly available trial registration.14 

Participants’ focus on the rapid development of new treat-
ments seemed to reflect a concern that research was unable 
to keep pace with drug development, and new agents were, 
in some cases, being used prematurely. One participant men-
tioned the cost implications of rushing to use new agents, pro-
viding insight into tensions felt by some practitioners: “Now 
there’s one facet of this which is maybe not spoken of very 
often, which is can you use the old drugs and have similar out-
comes for much less money? And I think that’s a valid reason 
to do trials . . .. But that can be in conflict with what you’re 
trying to achieve in terms of what’s improving care as opposed 
to what’s cheaper for care. So the cost issue is a big one and one 
that we need to address and maybe one that clinical trials and 
comparative effectiveness research can bring light to bear on.” 

CER and PCTs are not without limitations. By selecting 
broader, more inclusive study populations, they may sacrifice 
internal validity for the sake of generalizability. However, 
each has its place; once traditional trials have established 
the efficacy of a treatment within a highly controlled setting, 
PCTs can then be used to assess effectiveness in a real-world 
environment.15 Concerns have also been raised that CER 
(including PCTs, observational studies, and meta-analyses) 
could overgeneralize, ignoring important differences in dis-

ease subtypes,16 individual responses to treatment,17,18 selec-
tion bias, or genetic differences.19 This highlights the need for 
care in planning and implementation of CER, as it should be 
designed to aid in decision making tailored to individual pa-
tient needs (Figure). This can be complex, time-consuming, 
and costly. In the case of observational CER studies, which 
often use large existing databases or registries to answer ques-
tions not feasible for a PCT approach, data limitations are 
a concern. There may be no information on important vari-
ables, such as genetic markers19; selection bias may also be 
present. CER may also be difficult to fund. It has been sug-
gested that CER is less likely to be funded by pharmaceutical 
companies, which prioritize research that leads to new prod-
ucts or broadens indications for existing products.20 This fur-
ther underscores the need identified by multiple participants 
for independent funding of cancer treatment research. 

The small sample size of this study is a limitation; a larger 
sample might elicit additional ideas for CER and PCTs. In ad-
dition, our findings may not be generalizable to clinicians prac-
ticing in fee-for-service settings. However, our study provides 
a global perspective that represents the perspectives of both 
oncologists, who synthesize evidence as they prioritize patient 
care, and pharmacists, whose job in the managed-care setting 
includes evaluating evidence and managing pharmacy budgets. 

A strength of this study is the inclusion of both qualitative 
and quantitative data, which provides a richer picture of what 
evidence is needed and the perceived weaknesses of existing 
evidence. Our results suggest that CER, and specifically PCTs, 
although not commonly used to improve oncology care, 
would be considered a valuable way to address evidence gaps 
in community practice as well as to direct future research by 
community-based oncology clinicians. In this way, CER pro-
vides hope for generating high-quality, and most importantly, 
relevant evidence for effective decision making by providers, 
health plans/payers, and patients with advanced cancer. 
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