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Addressing guideline and policy changes during pragmatic clinical trials 

Lesley H Curtis1, Laura M Dember2, Miguel AVazquez3, David Murray4, Lynn DeBar5, Karen L Staman6, 
Edward Septimus7, Vincent Mor8, Angelo Volandes9, Barbara LWells10, Susan S Huang11, Beverly B Green5, 
Gloria Coronado12, Catherine M Meyers13, Leah Tuzzio5, Adrian F Hernandez1 and Jeremy Sugarman14

Abstract 
While conducting a set of large-scale multi-site pragmatic clinical trials involving high-impact public 
health issues such as end-stage renal disease, opioid use, and colorectal cancer, there were substantial 
changes to both policies and guidelines relevant to the trials. These external changes gave rise to 
unexpected challenges for the trials, including decisions regarding how to respond to new clinical 
practice guidelines, increased difficulty in implementing trial interventions, achieving separation between 
treatment groups, and differential responses across sites. In this article, we describe these challenges and 
the approaches used to address them. When deliberating appropriate action in the face of external 
changes during a pragmatic clinical trial, we recommend considering the well-being of the participants, 
clinical equipoise, and the strength and quality of the evidence associated with the change; involving 
those charged with data and safety monitoring; and where possible, planning for potential external 
changes as the trial is being designed. Any solution must balance the primary obligation to protect the 
well-being of participants with the secondary obligation to protect the integrity of the trial in order to gain 
meaningful answers to important public health questions. 

Introduction 

The National Institutes of Health’s (NIH) Health Care Systems Research Collaboratory 
(‘‘Collaboratory’’) is conducting a series of large-scale pragmatic clinical trials (PCTs) in the United 
States. The Collaboratory’s trials are designed to generate high-quality evidence needed to inform policy, 
best practice, and/or guidelines.1 The nine trials range in size from 800 to 600,000 participants (average 
size ;105,000 participants) are conducted during the course of routine care or ‘‘embedded’’ in the health 
care system and use data from electronic health records, claims, and administrative sources (Table 1). 

These PCTs address important, real-world questions that are relevant to public health where 
there is uncertainty about the effects of an intervention in everyday clinical practice settings when 
compared with other approaches.2 However, during a trial spanning many years, emerging evidence can 
appropriately lead to new or revised guidelines or policies for medical treatment. 
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Table 1. NIH Collaboratory Demonstration Projectsa. 

Source: Adapted from the NIH Collaboratory Living Textbook (rethinkingclinicaltrials.org), used with permission. 
aAll studies are conducted in the United States with usual care as the control arm. 

Such external changes can have profound effects on the standard of care, clinical trials in general, and 
PCTs in particular. Although external changes (sometimes termed ‘‘history effects’’) may affect the 
outcome of interest and threaten the internal validity of any trial,3–5 the problem is particularly acute with 
PCTs because they are conducted as part of routine care and often have ‘‘usual care’’ as a control arm,6–8 
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which is intentionally not tightly controlled and is therefore quite likely to be influenced by evolving 
guidelines and policies. However, although the control arm is not ‘‘controlled,’’ it is monitored in the 
same manner as in the intervention arm to help ensure trial validity. Because causal relationships are 
context dependent,4 elucidating an experimental effect in a PCT conducted in a changing health system 
can also be challenging. 

In addition, PCTs may be conducted under a waiver of conventional written informed consent 
and/or use altered consent,9 as is the case with six of the nine Collaboratory trials, so that patients may be 
receiving care without awareness about being in a trial. In the face of external changes, PCT investigators 
and sponsors must evaluate what, if any, changes to the trial are appropriate, balancing the best interests 
of participants enrolled in the trial with preserving the evidence being generated by the trial. 

Using actual case examples from the Collaboratory’s trial portfolio, we illustrate two important 
types of external changes that can have profound effects on clinical practice and the conduct of PCTs: (1) 
clinical practice guidelines and (2) medical reimbursement policies that affect behavior of providers. We 
provide specific examples of how these types of changes posed challenges for the Collaboratory’s PCTs 
and offer recommendations for those faced with these types of challenges based on our aggregate 
experience in the context of these trials. 

Methods 

Leadership from the Collaboratory Coordinating Center conducted several meetings with the Principal 
Investigators of the Collaboratory Demonstration Projects and NIH personnel who were involved in 
oversight of them to develop and discuss the recommendations, which were then drafted and circulated 
for further revision and refinement. 

Clinical practice guidelines 

Clinical practice guidelines are intended to scientifically support clinical decision-making. However, 
guidelines are ubiquitous, with myriad often-conflicting guidelines being developed and revised by 
professional societies, disease advocacy groups, health care systems, commercial companies, 
governmental bodies, and others in response to public health crises and evolving evidence.10,11 Not all 
clinical practice guidelines have or arguably should have the same impact on practice. Of the 3700 entries 
in the Guidelines International Network,10 many are based on low-quality evidence or expert opinion, and 
in most cases, the actual effectiveness of guidelines on the quality of care is unknown.10,12,13 Complicating 
the matter, in the United States, funding for the National Guidelines Clearing House, which housed 2700 
guidelines, was stopped in July 2018, and the guidelines are no longer readily available. In addition, when 
there is lack of consensus across different guidelines, specific practice recommendations may be 
different.14 This creates confusion and complexity not only for clinical practice, but also for PCTs, 
especially ones that include patients with multiple chronic conditions and/or common conditions, such as 
hypertension, that may be addressed in multiple guidelines. This situation occurred during the conduct of 
the Collaboratory’s Improving Chronic Disease management with Pieces (ICD-Pieces) trial 
(NCT02587936). 

ICD-Pieces was designed to assess the possibility of improving care for patients with chronic 
kidney disease, diabetes, and hypertension using a novel technology platform (Pieces), by assigning 
practice facilitators within primary care practices or community medical homes.15 In the implementation 
arm, practice facilitators aim to promote a set of specific targets, one of which is maintaining blood 
pressure less than 140/90 mmHg; the control group receives usual care, which is determined by individual 
primary care physicians according to local practice at the individual sites. During the trial, new blood 
pressure guidelines from the American College of Cardiology/American Heart Association lowered the 
definition of high blood pressure to 130/80 mm Hg and recommended this as a new standard of care.16 



Of note, patients with the triad of conditions of concern in ICD-Pieces were not included in the recent 
studies that prompted the new guidelines, and some, but not all, professional societies relevant to patients 
in ICD-Pieces adopted the new guidelines. The research team reviewed the issue with the Data Safety and 
Monitoring Board (DSMB) to consider making changes in the protocol based on the new guidelines. In 
discussing the possibility of making changes to the protocol in response to these changes in guidelines, 
the DSMB recommended that investigators not modify the protocol given the lack of consensus across the 
guidelines. Regardless, the investigators may be able to assess changes in clinical management that 
occurred after the guidelines were released. 

The introduction of a new guideline also posed challenges for the Collaboratory’s Pain Program 
for Active Coping and Training (PPACT) trial (NCT02113592). PPACT was designed to assess the 
potential benefit of helping patients adopt self-management skills for chronic pain, limit use of opioid 
medications, and identify factors amenable to treatment in the primary care setting.17,18 Due to the 
increasing attention to the opioid crisis, the Centers for Disease Control (CDC) published prescribing 
guidelines regarding chronic opioid treatment in March of 2016, 23 months into the 46 month 
implementation period of PPACT.19 Because the PPACT intervention is non-pharmacotherapeutic, the 
new guidelines did not directly address the PPACT intervention. However, the CDC guidelines received 
significant press coverage and spurred numerous local quality improvement initiatives within the study’s 
participating health care systems, such as attempts to broadly reduce the opioid dose threshold in patient 
populations. This contributed to confusion among both patients and frontline clinical staff. Specifically, 
there was fear and confusion among some patients eligible for PPACT, all of whom were on chronic 
opioid treatment and many of whom did not have a satisfactory response to other pain-related treatments. 
Patients were concerned that their chronic opioid treatment would be reduced or altogether discontinued, 
and they shared their concerns with study staff during PPACT recruitment. In response, the investigators 
intensified upfront orientation efforts to ensure that potential participants fully understood their care 
options and the trial intervention. Frontline clinical staff were managing changes and restrictions to opioid 
prescribing and required enhanced communication from the PPACT study team around the intervention. 
These changes to clinical practice affected participants in both study arms equally but their presence 
underscores the importance of understanding usual care in a pragmatic trial. 

Changes to policy 

Policy changes can affect how existing care strategies are reimbursed and influence when a particular 
treatment strategy becomes available. Such policy changes can compromise PCTs in several ways. First, 
when reimbursement for an intervention changes during the conduct of a PCT, subsequent changes in 
behavior in the control and/or intervention arms can potentially compromise the ability to detect an 
intervention effect. Second, uptake of and adherence to a new policy can vary across sites, and in a group- 
or cluster-randomized trial, differential uptake of new policies across clusters can create spillover effects 
that may substantially change or overwhelm treatment effects.20 Likewise, delays in implementation due 
to slow-to-change cultures, lack of process flows to facilitate adoption, and competing priorities may 
affect the time to change both the control and intervention arms. Conversely, changes to reimbursement 
policy can also accelerate the implementation of an intervention. 

One example of the potential impact of a policy change comes from the Collaboratory’s Time to 
Reduce Mortality in End-Stage Renal Disease (TiME) trial (NCT02019225). Designed to determine 
whether increasing hemodialysis session duration reduces mortality and hospitalization rates for patients 
receiving maintenance hemodialysis, the TiME trial compared a default hemodialysis session duration of 
at least 4.25 h with usual care for patients with end-stage renal disease.21 Shortly before the initiation of 
the TiME trial, a Technical Expert Panel was convened by the Centers for Medicare & Medicaid (CMS), 
the major payer for dialysis in the United States, to provide recommendations to CMS about quality 
measures for dialysis.22 The expert panel initially recommended hemodialysis session durations of at least 
4 h for individuals without residual kidney function, a session duration similar to the TiME trial 



intervention. The panel later amended their report to remove the 4 h minimum hemodialysis session 
recommendation, recognizing that there was not sufficient supporting evidence.23 Had the preliminary 
recommendation been maintained by the panel and adopted by CMS as a quality measure, there could 
have been widespread increase in hemodialysis session durations across the country. Such an increase 
could have altered usual care and limited the ability to answer the TiME trial’s research question. While 
this potential threat to the trial was not realized, the substantial influence of CMS quality measures on 
clinical practice could also have been a powerful facilitator of sustainability if the intervention was found 
to have clinical benefits in the trial. 

Differential uptake in response to a change in reimbursement policy affected the Collaboratory’s 
Pragmatic Trial of Video Education in Nursing Homes (PROVEN) (NCT02612688), a trial designed to 
determine whether showing advance care planning videos in nursing homes affects the rates of 
hospitalization of frail, multi-morbid patients for whom aggressive medical interventions are not likely to 
be effective.24 Around the time the trial began, CMS introduced a new billing code for advance care 
planning which reimbursed physicians and nurse practitioners for their time discussing advance directives 
with patients and their family members. The investigative team thought this would be an incentive for 
their intervention and they worried that both intervention and control sites would increase such 
discussions, undermining the investigators’ ability of detecting an effect of showing the videos to all 
appropriate admissions and long-stay residents. However, the CMS requirement that a nurse practitioner 
or physician have the discussion meant that this new option could not be integrated into the PROVEN 
intervention as it was being implemented largely by facility social workers. Since the recruitment period 
for PROVEN was extended by 6 months, the risk of this policy change affecting the study outcome was 
increased because provider responses to these kinds of reimbursement policy changes are not usually 
immediate. In addition, some providers responded more quickly than others to the change in 
reimbursement, resulting in differential uptake of advance care planning. 

Policy changes that increased incentives for health systems to increase colorectal screening rates 
affected the Collaboratory’s Strategies and Opportunities to Stop Colon Cancer in Priority Populations 
(STOP CRC) trial (NCT01742065), designed to assess the possibility of improving the rates of colorectal 
cancer screening by mailing fecal immunochemical testing kits to patients at Federally Qualified Health 
Centers.25 For clinics in Oregon, new Medicaid health plan incentives raised the prioritization of 
colorectal cancer screening across health centers. Intervention sites naturally became more engaged 
because they were interested in improving rates of colorectal cancer screening; concurrently, usual care 
settings also became motivated to increase their rates of colorectal cancer screening through usual 
methods. Because the goal of the trial was also to increase screening rates, these policy changes 
potentially changed outcomes in both the active intervention and control arms. 

Recommendations 

PCTs are conducted in complex and ever-changing health systems, so solutions to challenges created by 
external changes will not always be the same. In addition, when conducting research in health systems, 
patient care and the priorities of the organization can (and should) supersede the needs and interests of the 
trial. Nevertheless, based on the aggregate experiences in the NIH Collaboratory in actual PCTs, the 
following broad recommendations and strategies may help overcome such challenges. 

1. The well-being of the participants must be privileged in deciding appropriate courses of action.
Consider clinical equipoise when changes occur. When guidelines or policies change, clinical
equipoise should be explicitly re-considered to ensure that ethical responsibilities to patients
within a trial are still being met.2 If a new guideline perturbs clinical equipoise, then it might be
unethical to continue the study.

2. Include relevant stakeholders in the decision-making process. Where possible include those
affected by the trial, such as clinicians and patients. However, doing so in the setting of PCTs in



which explicit consent may not have been obtained may make it challenging to engage patients 
and clinicians in such processes, since they may be unaware of the trial and their involvement in 
it. 

3. Involve the entity charged with data and safety monitoring when unanticipated changes occur. 
These independent bodies can provide critical recommendations when external changes occur 
during a PCT.26 

4. Engage health system leaders. Because PCTs are embedded in health care systems, Chief officers 
(executive, financial, operations, medical), directors, and other executive-level leaders or senior 
management within health systems, hospitals, skilled nursing facilities, and/or other health care 
delivery organizations should be continuously engaged during the conduct of PCTs.27 Change is 
common, and these leaders bear responsibility for providing optimal care of patients and ensuring 
that it is appropriate for a particular trial to be conducted or continued within their institutions. 

5. Investigators need to actively monitor guideline and policy changes, ask sites about their plans to 
respond to those that occur, and assess the multilevel context that influences the adoption of such 
changes. Factors such as external incentives (quality assurance metrics), organizational readiness, 
provider and patient knowledge, attitudes, and beliefs may lead to more nuanced adoption of new 
guidelines. 

6. Monitor and document site-level responses to guideline and policy changes as well as the impact 
of the external change on care over time. There may be considerable heterogeneity in the 
implementation of interventions, different levels of adoption of various activities, and change 
over time in both the intervention and control units that may necessitate conducting additional 
sensitivity analyses. If guidelines or policies do change, in addition to the data already being 
collected for the trial, additional information may need to be collected through surveys28 or other 
methods. 

7. If nationally accepted changes to best practice or guidelines need to be implemented across all 
participating arms during the course of the trial, there should be equal opportunity and 
implementation support of the recommended changes. For example, if a national guideline 
changes, one option is to implement training across all sites to ensure they have equal access to 
and understanding of the change. That way, patients will be afforded the opportunity for better 
care, and the change will be more consistent across sites. 

8. Consider during the design phase the possible effects on the trial of a change in practice in 
response to new guidelines. If possible, discuss the trial with the producers of guidelines or policy 
to see (1) if changes to guidelines are anticipated and (2) if the trial can supply evidence 
regarding the potential change. If guideline changes are anticipated, rules surrounding when to 
stop and when to change the protocol can be developed in advance. Such a plan should include a 
means of monitoring both fidelity of the intervention and changes to policies and guidelines, and 
respond to practice changes in response to new or revised guidelines and/or medical policy in 
participating sites. 

 
 
Limitations 
 
While we have identified a set of preliminary recommendations that derive from our actual aggregate 
experience, other recommendations are likely to surface as more PCTs are fielded across different 
conditions, with different sponsors, and in different locations. After all, our experience is grounded in 
large-scale US-based PCTs, which may have different characteristics than those conducted in other health 
care systems. Consequently, we encourage similar discussion from those with experience elsewhere. In 
addition, while we focused here on policy and guideline changes that might influence the ability of a PCT 
interventions to be properly interpreted, there are other changes that may raise similar challenges such as 
quality improvement initiatives. Future work may want to examine such issues. 
 



Concluding comments 
Health care practices are understandably influenced by external changes in guidelines and policy, which 
can affect the conduct and validity of PCTs. This creates a problematic cycle: health systems participate 
in PCTs to generate the high-quality evidence needed to identify best practice, and changes to guidelines 
or policy based upon observational or small intervention studies can interfere with the conduct of PCTs 
and threaten the development of much-needed high-quality evidence that trials provide.2 Other forces may 
also threaten PCTs by swaying general opinion or challenging the staffing of interventions. For example, 
partner health care systems may not be willing to sustain support of staff to continue implementing a trial 
intervention in the face of other external pressures. Nevertheless, strategic planning and communication 
between the investigators, the Institutional Review Board and the entity charged with data and safety 
monitoring and institutional leadership, are critical for determining the appropriate actions needed in the 
face of ever-shifting evidence, reimbursement priorities, and guidelines. The ability to appropriately 
address the tension between modifications to clinical guidelines and the need to generate quality evidence 
to support those guidelines is a crucial consideration for the fulfillment of a learning health system.29 A 
healthy collaboration of key stakeholders should help delineate the circumstances that would necessitate 
changing a protocol, dropping participating sites, notifying participants, or terminating the trial. 

PCTs are an important means of producing high-quality evidence needed to better inform clinical 
practice. However, when guidelines or reimbursement policies change during the conduct of a PCT, the 
ethical obligation to gather information to develop evidence-based practices may conflict with the 
primary ethical obligation to participants.2 Just as in conventional clinical research in general, the primary 
obligation must be to protect the well-being of the participants; a secondary, yet also crucial obligation, is 
to protect the integrity of the trial question and design.2 
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