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Abstract

Clinical practice in the field of blood and marrow transplantation (BMT) has evolved over time, as 

a result of thousands of basic and clinical research studies. While it appears that scientific 

discovery and adaptive clinical research may be well integrated in case of BMT, there is lack of 

sufficient literature to definitively understand the process of translation of evidence to practice and 

if it may be selective . In this review, examples from BMT and other areas of medicine are used to 

highlight the state of and potential barriers to evidence uptake. Strategies to help improve 

knowledge transfer are discussed and the role of existing framework provided by Center for 

International Blood and Marrow Transplant Registry (CIBMTR) to monitor uptake and BMT 

Clinical Trials Network (BMT CTN) to enhance translation of evidence into practice is 

highlighted.
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Introduction

Clinical science advances by discovering new treatments and proving that they are better 

than what is currently available. Adoptions of results from clinical trials is unpredictable, 

and there are conflicting reports about whether the publication of results of randomized 

clinical trials (RCTs), even in high impact scientific journals, is enough to change practice 

patterns. Translation of research evidence into clinical practice requires a series of steps to 

help move knowledge gained from basic laboratory and clinical investigation to its 

application in clinical and community settings- the so-called ‘discovery-delivery 

continuum’. (Figure 1) One of the prerequisites for optimum dissemination and 

implementation of an intervention is that it be useful, appealing, and relevant to those who 
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would apply it. There is no doubt that “if we want to advance evidence-based practice, we 

need more practice-based evidence.”1 Practice based evidence to meet the needs of all 

stakeholders in the process does not come solely from artificially controlled research, but is 

developed by synthesis of various evidence sources.

The field of blood and marrow transplantation (BMT) has evolved from bench to bedside, 

moving from the original studies in rodents and other primates in the early 1950s, first 

human transplants in 1957 to the current state of the science with haploidentical and cord 

blood transplants and genetically engineered immunotherapy. Although well-conducted, 

rigorous, multi-center RCTs in BMT may indicate scientific progress, they are resource 

intensive, expensive, difficult and time-consuming to conduct. The effort to conduct the 

trials may be wasted if they do not ultimately change clinical practice and advance the 

science which is not limited to academic centers alone. A survey in 2012 showed that least 

20% of the BMT programs were not associated with a teaching hospital and only 44% 

programs were affiliated with a National Cancer Institute Comprehensive Cancer Center.2

This review aims to describe the current state of evidence uptake in the field of BMT. Since 

few studies assessing the process of dissemination and implementation of research findings 

to clinical practice have been conducted in BMT, a review of findings from other fields 

including oncology, critical care medicine and cardiology is presented. Challenges in the 

area of knowledge transfer that may be relevant to the practice of BMT are described. This 

review addresses three major questions relevant to evidence uptake in BMT: ‘How 

representative are trial patients of the entire patient population, and are the trial results 

generalizable to similar patients treated off protocol?’ ‘What is the impact of clinical trials 

on clinical practice patterns?’ ‘Are investigative sites/ researchers who help generate the 

evidence more likely to implement results of trials than non-investigative sites?’ For each of 

these questions, we review the theoretical principles behind the question, summarize 

relevant literature in other fields of medicine, and conclude with a discussion of relevance in 

the context of BMT. The review concludes by summarizing the steps which can help bridge 

the gap between evidence and practice in BMT.

How representative are trial patients of the entire patient population, and are the trial 
results generalizable to similar patients treated off protocol?

Research is important for advancing the practice of medicine, and RCTs are regarded as the 

gold standard in clinical research. In general, RCTs use rigorous experimental design with 

randomization to compare two or more treatment approaches in a selected group of patients. 

However, the process of applying the evidence generated from the RCTs to clinical care 

may highlight some limitations of clinical trials.3

It is not clear how representative trial participants are of ‘real world’ patients and whether 

results of the trials are applicable to individual patients seen in practice. If the general 

population of patients differs from trial participants, or the results of the treatment differ 

when given outside the trial, then the conclusions of clinical trials are not generalizable. The 

deviation from generalizability often starts with restrictive inclusion and exclusion criteria 

for the trial which gives rise to selection bias. Usually patients that are enrolled on trials are 

younger, with fewer comorbidities and a better performance status though they may or may 
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not have a higher risk disease.4, 5 Patients from rural areas, from racial/ ethnic minorities 

such as African-Americans and Hispanics, and those with lower socioeconomic status are 

usually under-represented in trial populations due to a variety of reasons.6 It is possible, that 

better outcomes in patients enrolled in clinical trials compared to non-trial participants that 

have been reported by several studies are because of the recruitment of a relatively good 

prognostic group. 7-9 Absence of strategies to control for the potential confounding factors 

in the studies that compared trial and non-trial participants led Peppercorn et al to report that 

there is insufficient evidence to conclude there is a trial effect on outcomes.10 Some other 

studies and another large review also suggest that the outcomes of patients who participate 

in trials are comparable to similar patients treated in a similar fashion off-trial.10-13

In the last decade, many large trials performed by the BMT Clinical Trials Network (BMT 

CTN) represent landmark advances in the field of BMT. One of such studies: BMT CTN 

0201 evaluated the efficacy of peripheral blood (PB) vs. bone marrow (BM) for unrelated 

donor (URD) transplants.14 We recently conducted a study comparing the outcomes of 

patients who were treated on this multicenter randomized study with other patients who 

appeared eligible and were treated in a similar fashion but off-study, using data from Center 

for International Blood and Marrow Transplant Registry (CIBMTR).15 In a pattern 

somewhat different from general oncology trials and studies in other areas of medicine, the 

trial participants and non-participants were found to be comparable in age, race/ ethnicity, 

disease distribution and comorbidities. Differences were seen in disease risk, performance 

status and conditioning regimen intensity. Survival was found to be comparable between 

study participants and non-participants, suggesting no trial effect. It is possible that one of 

the reasons we did not find any difference between the trial participants and non-participants 

may be that all BMT patients are highly selected regardless of trial participation. They 

undergo care and intensive follow-up in specialized settings with similar practice standards 

regulated by unique quality management systems like FACT (Foundation for accreditation 

of cellular therapy) in USA and Joint Accreditation Committee International Society for 

Cellular Therapy and the European Group for Blood and Marrow Transplantation (JACIE) 

in Europe. Implementation of standard operating procedures, definition of optimum 

infrastructure, equipment, release of products or services, responsibilities, training of 

personnel, acceptable criteria for admission and discharge etc. for accreditation can help 

improve outcomes of HCT in programs which adhere to the standards.16 However, whether 

accreditation by itself can help minimize the gap in outcomes between trial participants and 

non-participants will have to be confirmed by studies with this specific hypothesis. Such 

studies may also provide insight into whether patients treated at academic study centers have 

similar outcomes as those treated in a similar fashion at fully accredited non-study centers or 

community practices.

What is the impact of clinical trials on clinical practice patterns?

Delayed ‘knowledge transfer’ or ‘diffusion of innovation’ is one of the barriers to 

widespread practice of true evidence-based medicine. Failure to change practice according 

to the evidence provided by these trials can be expensive and harmful since it may 

perpetuate overutilization of ineffective care and underuse of beneficial interventions.
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Similar to the controversial findings about the impact of trial participation on success of 

treatment, there is conflicting evidence about the impact of trial results on clinical practice. 

While some investigators have shown that clinical trial results leads to changes in practice, 

others do not support this finding.17-22 Even studies that have shown some impact on 

practice patterns emphasize the need for a better understanding of barriers to evidence 

uptake and strategies to augment the impact of clinical trials on clinical practice. Changing 

practice in response to evidence entails both adoption of positive experimental results and 

not adopting negative experimental results.

Adoption and diffusion of evidence in BMT has occurred not only in response to large 

clinical trials but also well conducted observational studies using registry data. Some 

important examples include the use of a prophylactic/ pre-emptive strategy for 

cytomegalovirus, ursodiol for prevention of sinusoidal obstruction syndrome, use of BM 

instead of PB as a graft source for HCT in aplastic anemia, cautious use of antithymocyte 

globulin with reduced intensity transplants in case of patients at high relapse risk and 

reduced intensity conditioning for patients ineligible for myeloablative transplants. There is 

also evidence that the practice in BMT has changed in response to negative studies. After 

publicity surrounding discovery of fraud in earlier publications and three RCTs in 1999 

reporting negative results, there was an abrupt drop in the use of autologous HCT for breast 

cancer. Median time for hospitals to abandon this procedure was 15 months after the first 

publications raised questions about the procedure.23

More recently, there has been interest in evaluating the impact of BMT CTN protocol 0201 

(PB stem cells versus BM from URD) on clinical practice. Results from the original study 

were presented at the plenary session of the 2011 American Society of Hematology (ASH) 

meetings and published in the New England Journal of Medicine in October 2012. A 

preliminary analysis of CIBMTR data for URD transplants for acute leukemia, 

myelodysplasia, chronic myeloid or myelomonocytic leukemia or myelofibrosis showed that 

the rate of using BM for URD HCT was 25% in 2010, as well as in 2013. (Personal 

communication, Dr. Mary Horowitz, CIBMTR) This is also supported by the data for type 

of grafts in each fiscal year from 2009 to 2014 from National Marrow Donor Program 

(NMDP) coordinating center as reported in table 1, kindly provided by Dr. Dennis Confer 

(Chief Medical Officer, NMDP). Based on the above information, it appears that the use of 

PB from URD continues to be preferred despite results from the RCT showing more chronic 

GVHD with PB than BM grafts. An ongoing detailed analysis using the CIBMTR data will 

provide more information on this topic. There are other large HCT studies whose results 

should have impacted practice patterns such as (1) the Cancer and Leukemia Group B 

(CALGB) 100104 trial showing improved survival with lenalidomide maintenance after 

autologous HCT for multiple myeloma; (2) BMT CTN 0102, showing similar outcomes 

between tandem autologous (standard of care) vs. autologous/allogeneic HCT (experimental 

arm) for multiple myeloma; and (3) BMT CTN 0501, showing similar outcomes between 

single vs. double cord in pediatric HCT.24-26 These multi-center trials were conducted over 

four to six years involving hundreds of patients and millions of dollars. The results of these 

studies call for adopting a practice with clinical benefit or abandoning practices with lack of 

clear-cut benefit, against the prevalent paradigm. Examining the trends in practice 

subsequent to the publication of the above studies may help decide if these studies were 
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worth the investment, as would be reflected by change in practice patterns based on the trial 

results. It would also help trigger further analysis if we found that one or more of these 

studies resulted in no/minimal change in practice.

Are investigative sites/ researchers more likely to implement results of trials than non-
investigative sites?

One would expect that centers or investigators that conduct research and generate evidence 

would be the first to translate the knowledge into practice. Unfortunately, here again there is 

a conflict of findings. Some investigators report that adherence to guidelines or use of 

modalities used in trials was higher in practitioners who participated in those specific 

trials.27, 28 However, it is not clear if greater adherence to guidelines or more use of 

evidence based medicine translates into better overall outcomes of patients treated by 

investigators or institutions that take part in trials, in contrast to the patients treated 

elsewhere.29 Alternatively, there are others who have reported that being an investigative 

site involved in the trial does not lead to a difference in adoption of results.18, 30 This may 

be due to the scientific factors such as competing trials or designing new studies to improve 

prior results or ‘non-scientific’ factors such as financial barriers, inertia in changing current 

practice, logistic difficulties in adopting new information or patient demand/ expectations 

that may override the knowledge and awareness of published results.

This is an important question to ask in the current times when the practice of BMT is not 

solely restricted to academic centers, but is also present at programs that are purely clinical, 

akin to community practices in other areas of medicine. Even though the practices are highly 

regulated and usually follow standards of care, developing those standards would be subject 

to physicians’ biases and interpretation of literature. There may also be some differences in 

practice patterns between an academic and a community BMT practice which would 

influence the uptake of results from RCTs and possibly the outcomes.

While center effect is usually analyzed in studies conducted by BMT CTN, it is limited to 

the participating academic centers. The analysis that evaluated the impact of negative trials 

of autologous HCT for breast cancer showed that the rate of abandonment of the procedure 

was comparable between teaching hospitals and hospitals that participated in the phase III 

trials and nonteaching, nonparticipating hospitals.23

Barriers and facilitators to change—Three main factors have been shown to influence 

whether or not results from research studies change practice. They include attributes of the 

evidence, barriers and facilitators to practice change, and effectiveness of dissemination and 

implementation strategies.31 The relationship between perception of benefit with the 

innovation, the characteristics of the individuals who will adopt the innovation (ranging 

from innovators and early adopters to late adopters and laggards) and contextual/ systemic 

factors may also influence the diffusion of innovations.32 Research findings that require 

complex changes in clinical practice, changes in organization of care or may be contrary to 

prevalent values or beliefs may be more difficult to translate into a change. Sometimes, 

evidence offered by RCTs may not be applicable to ‘real-world’ patients because of 

selection bias in enrolling patients on studies or changes in techniques and technologies,33 
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thus rendering the results not applicable to most patients. In BMT, it is also possible that 

with the rapid advancement of the field, the findings from RCTs may not remain relevant to 

practice anymore by the time they are published. Table 2 outlines other barriers to 

application of clinical evidence.

To illustrate these concepts in the context of BMT, we outline some hypotheses in the 

context of barriers for translation of evidence to practice for why the proportion of URD 

recipients given BM instead of PB has not increased yet:

a) Intervention/ study design based barriers: The primary outcome measure i.e. 

survival was comparable between the two arms.

b) System based barriers: Changing back to the practice of bone marrow harvests is 

complicated, has implications for use of hospital resources (operating room time 

etc.) and needs organizational support from multiple departments.

c) Clinician and systems based barriers: The deleterious effects (i.e. chronic 

GVHD) after use of PB for transplant occur late, often after the patient has left 

the transplantation center, whereas the beneficial effects of earlier engraftment 

occur early.

d) Clinician based barriers: There is evidence that other less complex approaches 

may achieve the same gains as the study intervention. Use of antithymocyte 

globulin that lowers the incidence of GVHD in matched unrelated HCT may 

decrease the risks of increased chronic GVHD seen with PB grafts in the trial 

making physicians use PB grafts still as their choice for URD transplants.34

e) Intervention/ study design based barriers: Current transplant protocols may 

specify PB. Changing to BM requires protocol changes and new historical 

controls.

Additionally, it is helpful to identify characteristics of studies that were successfully 

disseminated and implemented rapidly. For example, Giordano et al have described the 

possible reasons for rapid practice change following presentation of the results of CALGB 

9344 about use of taxanes for breast cancer. Positive factors include intensive media 

coverage, enthusiastic support by key oncologist leaders, credibility of the data coming from 

a rigorous multi-center randomized trial, and dissemination by pharmaceutical 

representatives.35 A similar example in BMT is the relatively rapid and complete 

abandonment of autologous HCT for breast cancer followed the negative studies by various 

investigators including the Philadelphia BMT group 36 , likely due to the following factors:

a) There was an underlying skepticism about the positive results reported in the 

early trials, which were later proven to be falsified.

b) All randomized studies showed a clear-cut lack of benefit for survival (which 

was the primary end-point) with autologous HCT.

c) Results of the trials were publicized by lay media even prior to the ASCO 

meeting in 1999 (NBC news ran a story on March 9, 1999) which helped 

promote general awareness of the study results.

Khera Page 6

Blood Rev. Author manuscript; available in PMC 2016 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



d) Payers welcomed the trial results since they had been forced by public pressure, 

lawsuits and legislation to pay for the procedure despite the absence of clinical 

evidence.

Closing the gap between research and practice

Identifying the barriers to uptake of evidence is the first step towards improving knowledge 

transfer. The second step is to overcome these barriers and may include addressing the 

knowledge deficits, changing behaviors and developing multifaceted implementation 

schemes. Successful adoption of a new intervention requires a comprehensive and 

collaborative approach involving clinicians, researchers, patients and the health care system 

itself.

In BMT, many passive knowledge transfer strategies are used to communicate clinical trial 

results, though their impact on practice change has not been formally tested. Some of these 

tools include traditional didactics through continuing medical education lectures and clinical 

practice guidelines/ systematic evidence based reviews developed by American Society of 

Blood and Marrow Transplantation (ASBMT) that are periodically updated and are readily 

accessible online. However, in other fields of medicine, these tools are not effective by 

themselves, since lack of knowledge is not usually a primary determinant of gaps between 

research and practice.37

Efforts targeting individual and organizational behavior are more effective in changing 

practice patterns in other areas of medicine. Strategies such as use of media to influence 

different stakeholders, quality improvement programs, incentives and disincentives, and use 

of technology such as computerized reminders or ‘e-health’ approaches have modest 

efficacy, but they have not been applied or tested in the field of BMT. 38, 39 Engaging local 

opinion leaders to communicate the message has been shown to be a very effective strategy 

to change practice.40 This may be easily applicable to BMT. Berwick has summarized steps 

to increase the acceptance and diffusion of innovations within the framework of 

organizations which can be modified and be incorporated in the clinical trial design itself.32 

These include finding sound innovations, supporting innovators and early adopters; 

increasing communication channels, allowing the change to be adapted locally if needed and 

lead by example. Of course, these strategies would have to be customized to specific barriers 

to be able to help implement evidence based practice in BMT.

In today's health care environment, one of the major contextual barriers to adoption of 

evidence includes issues related to the health care delivery system i.e. costs, insurance 

coverage and access to treatment. The Coverage with Evidence Development program is an 

initiative by the Centers for Medicare and Medicaid Services to use its power as a public 

insurer in promoting efforts for improving the adoption of evidence on critical clinical 

questions.41 In BMT, this program allows elderly patients who are Medicare beneficiaries 

with myelodysplastic syndromes and may not have been included in trials routinely, to get 

coverage while further evidence is developed in a study specifically evaluating this group. 

Results from such a study would be directly applicable to the older group of patients without 

any need for extrapolation from studies on younger patients and, therefore, may have a 

higher chance for being adopted.
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Role of phase IV studies, clinical registries, population databases and qualitative research 
methods

As detailed in Figure 1, phase IV trials are an important component of the translational 

pathway and diffusion research. Phase IV trials are usually larger than phase III studies since 

they are population-based and designed to answer questions about effectiveness and “real 

world” utilization of interventions. They often make use of clinical registries and 

administrative databases and offer valuable information about the risks of adverse events in 

the general population which may be dissimilar from the trial population.42, 43 

Administrative databases such as Surveillance, Epidemiology and End Results-Medicare 

(SEER-Medicare) also offer unique opportunities for examining the generalizability of trial 

results as well as impact on practice patterns following presentation or publication of large 

trials.35 44Combining SEER-Medicare with other commercial claims databases like 

MarketScan or Optum may allow evaluations of patterns of treatment before and after an 

intervention trial in a broader population. For example, a pharmacy claims data could be 

used to study if there is an increase in the use of lenalidomide for maintenance after 

autologous HCT in multiple myeloma since the results from two large studies were 

published in 2012.26, 45

A valuable resource for conducting studies to look at effectiveness rather than efficacy in 

BMT is the large clinical database maintained by CIBMTR. The registry function of 

CIBMTR provides a unique framework for monitoring uptake of new evidence and 

facilitating phase IV monitoring of new management strategies in BMT. Howard et al used 

patient-level data from 15,847 transplants reported to the CIBMTR between 1994 and 2005 

to evaluate trends in autologous HCT for breast cancer. Another example of utilizing the 

CIBMTR database is the phase IV study, described earlier, assessing the population based 

effectiveness of BMT CTN 0201 study where we compared patients receiving PB vs. BM as 

graft source for unrelated donor transplants using the data from CIBMTR with trial 

participants.

Studies conducted using these databases can help us measure the practice change. Such 

studies can set the stage for dissemination and implementation research which includes 

identifying, understanding, and overcoming barriers to the adaptation (according to the local 

environment), adoption and integration of evidence based interventions and guidelines. This 

is especially relevant for interventions that have been shown to be efficacious, but uptake to 

date has been limited or significantly delayed. As a next step, qualitative research methods 

such as surveys, semi-structured interviews or focus groups with stakeholders can be used to 

help understand better the barriers to uptake of evidence e.g. whether they are related to the 

attributes of the evidence itself or other issues. They can help collect rich data to understand 

behavioral and attitudinal barriers that may be difficult to capture quantitatively.46

Enhancing clinical trial design and expanding research networks to improve knowledge 
transfer

It is important for researchers to consider the issues of dissemination and implementation 

during the development of the clinical trial itself. Discussion regarding generalizability of 

results has been included as quality indicator for RCT reporting within the CONSORT 
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guidelines.47 Expanding the eligibility criteria for studies may allow for broader 

generalizations as well as increase access to trials. 48 However, this strategy would have to 

be considered on a case by case basis, as it may introduce heterogeneity and would be 

difficult to advocate for in the current times with increasing emphasis on individualizing 

treatment based on specific markers. 49 Knowing that simple interventions may lead to 

practice change more quickly than equally effective complex treatments may help 

investigators during the design stage of trials, especially if there is a choice between 

strategies of varying complexity. End-points are critically important. Use of surrogate end 

points including progression free survival may not be enough to convince many to change 

their practice. Studies using patient centered end-points can help influence practitioners 

more if positive results are observed. Such trials may be more labor intensive and expensive, 

but if they are more likely to inform practice, they may be worth the investment. A similar 

argument can be offered for pragmatic clinical trials to follow explanatory clinical trials to 

address the issue of selection bias and confounding with traditional RCTs. Even though they 

are expensive to conduct, they may help answer practical questions about the risks, benefits, 

and costs of an intervention as they would occur in routine clinical practice.50

Community-based participatory research (CBPR) is a collaborative research approach that 

brings together the communities affected by the issue being studied, representatives of 

organizations, and researchers in all aspects of the research process.51 It is an important tool 

to help increase the value of studies for both investigators and the patients being studied 

since it utilizes qualitative methods such as structured interviews and focus groups to 

identify and study research questions that are important to patients.52 While this has been 

used successfully in studies for diabetes and asthma control, it is not clear, if BMT as a 

highly specialized practice would lend itself to direct use of CBPR. The conceptual 

framework of CBPR still offers an attractive opportunity to help integrate the knowledge, 

perceptions and goals of practitioners from both academic and non-academic environments 

while designing multi-center clinical studies for BMT patients.

Expanding the clinical research network has been proposed as an important step towards 

increasing evidence uptake, especially if they involve community as well as academic 

centers.53 BMT CTN is a clinical research network in the field of BMT. It was established in 

October 2001 to conduct large multi-institutional clinical trials to address important issues in 

HCT and identify the best possible treatment approaches. This network has been 

instrumental in having 100 transplant centers with different characteristics and volumes as 

core and affiliate centers across the nation participate in the clinical trials related to HCT 

since its inception. Despite this, the scope of BMT CTN in enrolling patients from 

community programs is somewhat limited, especially, as compared to that of the cooperative 

group oncology trials which include researchers, cancer centers, and community physicians 

throughout the United States, Canada, and Europe. The trials conducted by BMT CTN are 

selected through a rigorous process of review by experts in the field including both 

researchers and clinicians. A prioritization process during the review helps select the most 

important trials—those that would really impact clinical practice and change the standard of 

care. In the current era of limited financial resources, it may also be helpful to have an 

outline of efforts for the dissemination and implementation created upfront to help make 
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sure that the dollars spent on conducting these trials do not go waste. Table 3 presents a 

summary of approaches to enhance evidence based practice in BMT.

Conclusions

In summary, it appears that the gap between knowledge and practice in BMT is similar to 

other areas of medicine, or in fact, may be better due to features unique to the practice of 

BMT. Until such information is definitively available, we have to rely on studies in other 

areas of medicine, where translation of research results into practice has been shown to be 

unpredictable and complicated, and multiple barriers to the process of knowledge transfer 

have been identified. In the current era, when informed decisions must be made in the 

setting of shrinking research funding, there is need for careful selection of high priority 

studies that will advance the field of BMT, which is highly specialized. Although there is 

scarce data to back it up, it would be safe to say that consideration of internal and external 

validity during clinical trial design phase, being able to measure change in practice using 

various data sources and having upfront plans for rapid dissemination and implementation of 

the study results will help improve translation of evidence to practice in BMT. The 

culmination of a study with presentation of its research findings at a meeting or its 

publication into a scientific journal should be seen as a beginning of the road to evidence 

based practice.
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Practice Points

• Translation of research evidence into clinical practice is unpredictable, complex 

and inconsistent.

• Administrative databases and registries can be used to monitor uptake of 

evidence.

• Synthesis of information from various evidence sources can help determine 

relative efficacies and applicability of new therapies to individual patients.

• There is a need for incorporation of principles of knowledge transfer into 

clinical trial design (e.g. use of definitive end-points, consideration of external 

validity and broader applicability of results).

• It is important to consider a plan for dissemination of study results and/or 

clinical guidelines using multi-faceted interventions at the outset.
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Research Agenda

• Need for high quality, methodologically robust studies to assess the impact of 

hematopoietic cell transplantation at academic, research intensive centers vs. 

others.

• Assessing the generalizability of trial results to patients treated in a similar 

fashion (whether eligible or ineligible) and at centers other than study centers to 

establish the effectiveness (as opposed to efficacy) of interventions.

• Examining the impact of evidence based reviews/ guidelines developed by 

ASBMT panel members based on synthesis of literature on practice patterns.

• Application of qualitative research methods to understand the barriers in 

adoption of study results for the studies that do not change practice.
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Figure 1. 
Phases of translational research.
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Table 1

Proportion of graft source for non- cord blood unrelated donor hematopoietic cell transplantation (data 

obtained from Dr. Dennis Confer, National Marrow Donor Program).

Fiscal Year Bone marrow grafts Peripheral Blood grafts

2009 949 (25%) 2815 (75%)

2010 960 (24%) 3115 (76%)

2011 1035 (24%) 3358 (76%)

2012 1150 (25%) 3492 (75%)

2013 1292 (25%) 3889 (75%)

2014 1225 (23%) 4068 (77%)
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Table 2

Barriers to uptake of evidence.

Intervention/ study design based Use of surrogate end-points which may not be clinically relevant

Inconsistent clinical trial results

Complex or costly intervention only available in academic centers or requiring high level of staff expertise

Results not applicable to the general population because of selection bias in the trials

Clinician based Lack of knowledge of evidence

Lack of motivation/ Clinical inertia to change practice

Disagreement with results

Beliefs about lack of feasibility of the intervention

Patient based Preference/ expectations/ knowledge

System based Intervention with difficult logistics

Payer influence/ lack of reimbursement

Lack of incentive to change

Limited availability of resources/ organizational support
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Table 3

Approaches to enhance evidence based practice in BMT.

Development of a broad outlook and need to synthesize different sources of evidence (RCTs, high quality observational studies, expert 
opinions) to understand the best clinical practice

Incorporating likelihood of adoption of the intervention into determination of impact if the primary endpoint is met

Further expansion of BMT CTN to include centers of different characteristics to help increase generalizability

Conducting effectiveness studies to evaluate the impact of therapies in the real world using CIBMTR database

Effective knowledge transfer strategies including use of lay media, traditional didactics at annual BMT meetings, development of quality 
improvement metrics and use of local pinion leaders

Understanding barriers and facilitators to optimum implementation of study results and plan to address them upfront in future studies

Abbreviations: RCT, Randomized clinical trial; BMT CTN, Blood and Marrow Transplantation Clinical Trials Network; CIBMTR, Center for 
International Blood and Marrow transplant registry
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