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Scientific summary

Background

Hospital-acquired infections (HAIs) are a major cause of morbidity and mortality and markedly increased
health-care costs. Critically ill patients who require management in an intensive care unit (ICU) are
particularly susceptible to these infections. Selective decontamination of the digestive tract (SDD) may
reduce these infections and improve mortality. Recent meta-analyses based on 36 randomised studies
demonstrate a benefit in terms of mortality and reducing pneumonia rates; however, SDD has not been
widely adopted into practice.

Objectives

The overall aim was to identify the perceived risks, benefits and barriers to the use of SDD in UK.

Objectives with matching research questions:

Objective 1: To identify and precisely describe the clinical intervention in ICUs and hospitals that deliver SDD.

Research question 1: What are the components of the SDD intervention?

Research question 2: How has SDD been implemented and delivered into practice?

Objective 2: To identify the range of beliefs, interpretation and views about the current evidence base

relating to the use of SDD in key stakeholder groups.

Research question 3: What are the views of key stakeholders about the internal/external validity and

adequacy of the existing evidence base for SDD and how willing are they to participate in further research?

Research question 4: What are the views of key stakeholders about the likely positive and negative

consequences of implementing SDD in ICUs and what is the relative importance of these beliefs in

influencing overall views about SDD?

Research question 5: What are the views of key stakeholders about the likely barriers to implementing

SDD in ICUs?

Objective 3: To identify current practice and assess the acceptability of further randomised controlled trials

in the field of SDD in a wide group of intensive care consultants and clinical microbiologists.

Research question 6: What are the stated current practices and intentions of intensive care consultants

and clinical microbiologists with responsibility for critically ill patients about SDD?

Research question 7: If there are uncertainties in the evidence base, do these clinicians believe they could

be addressed in a clinical trial? Which research questions, trial design(s) and interventions would be optimal,

and what predicts these beliefs?
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Objective 4: To assess the feasibility of a proposed effectiveness randomised controlled trial comparing

SDD against a control group in ICUs, or a proposed implementation study to increase uptake in ICUs, among

international clinical triallists.

Research question 8: What are the likely challenges in undertaking a large multinational randomised

controlled study of SDD in an ICU?

Methods

We used a ‘multilens’ approach comprising four stages:

Stage 1: In case studies of two ICUs in which SDD is routinely delivered, we used observations of SDD
delivery at the bedside, interviews with staff involved in SDD policy, monitoring or delivery, and
documentary analysis (e.g. of SDD protocols, training materials) to identify and describe how SDD has
been adopted and implemented.

Stage 2: A three-round Delphi study was designed to assess consensus (rather than to achieve consensus).
Participants were professionals from four stakeholder groups with a potential interest in SDD: intensive
care consultants, clinical microbiologists, hospital pharmacists and ICU clinical leads or nurse managers/
educators. We used semistructured interviews based on a theoretical framework of health professional
behaviour change and structured questionnaire instruments to identify the range of stakeholders’ beliefs,
views and perceived barriers to the use of SDD. A topic guide was developed for round 1 (semistructured
interviews). Questions about barriers to SDD delivery were based on a framework of ‘theoretical domains’
that describe barriers to clinical behaviour change and other questions focused on participants’ views
about the need for, and acceptability of, further SDD research. Interviews were audio recorded, transcribed
verbatim and analysed using content analysis. The identified beliefs were used to populate a questionnaire
instrument for rounds 2 and 3. These further rounds were conducted using online materials. Round 3
materials included group-level feedback of the round 2 responses (frequency distributions) and
individualised reminders of participants’ response to each question in round 2. We assessed the stability of
views across rounds 2 and 3 at the within-person level (individual change scores) and the group level
(changes in group means). We also assessed the importance of the identified views using multiple indices
and described the levels of consensus in the sample about the beliefs identified. Findings from the Delphi
study were used to develop the questionnaire instrument for the next stage.

Stage 3: In a large-scale nationwide online questionnaire survey, we invited to participate (1) all intensive
care consultant members of the UK Intensive Care Society (ICS) and (2) all clinical microbiologists with
responsibility for patients in intensive care who were members of the Health Infection Society (HIS) and/or
the British Society for Antimicrobial Chemotherapy (BSAC). We used multiple regression techniques to
identify the factors that predict three key outcomes: support for, or opposition to, SDD; ethical
acceptability of an effectiveness trial; and willingness to participate in further SDD research.

Stage 4: The research team identified expert international triallists with known expertise in intensive care
trials and/or implementation trials based on their professional profile and the research team’s knowledge
of the field. Twenty expert triallists were initially approached by personal e-mail from a clinical member of
the research team, followed by another e-mail, information sheet and consent form from the project
manager. Semistructured telephone interviews were conducted with international clinical triallists.
Participants were selected on the basis of their research profiles in intensive care, clinical trials and/or
implementation trials. The triallists discussed the feasibility of either a randomised controlled effectiveness
trial or a randomised controlled implementation trial. They were asked to identify challenges and barriers
to undertaking further research in the field of SDD.
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Findings from the four stages of this study were compared and contrasted in order to address the overall
research objectives. Findings were then compared with a series of decision rules (developed a priori)
that facilitated the formulation of recommendations for further research.

Results

Stage 1: The two case studies identified the clinical components (drug specification) and behavioural
components (who does what, when and how) of SDD as delivered in practice. There was some complexity
in the interplay and flow of the clinical and behavioural components of SDD, involving multiple staff.
However, provision of SDD was simple from the perspective of individual staff and delivery was regarded
as straightforward.

Stage 2: In the Delphi study (round 1, n = 47; round 2, n = 44; round 3, n = 42), scores were stable at
both the individual and group levels between rounds 2 and 3. The most important consequence of SDD
was identified as the potential for SDD to increase antibiotic resistance. In terms of the theoretical domains
framework (TDF), the domain Beliefs about consequences was regarded as the most important domain.
Other important domains were Knowledge (of the evidence base) and Motivation and decision

processes (around SDD adoption). We identified various levels of consensus, including patterns that
signified (1) consensus around agreement with respect to a range of barriers to implementation of SDD,
(2) consensus around uncertainty with regard to the effect of SDD on a number of key clinical outcomes
and (3) bimodal distributions for key variables such as opposition to SDD and the generalisability of the
current evidence base. Further effectiveness research in the field was reported to be both ethical and
acceptable, and there was a high level of reported willingness to participate in future SDD research.

Stage 3: The national survey (n = 419 intensivists, n = 49 microbiologists) confirmed the general findings of
the Delphi study, with reported uncertainty about the effect of SDD on antimicrobial resistance, infection
rates, mortality, length of stay and cost-effectiveness. In terms of current SDD practice, we identified
different stages of consideration, or adoption, of SDD. Approximately 10% of the sample reported
currently delivering components of SDD whereas approximately 40% had not yet considered SDD. As with
the Delphi study findings, the distribution of survey scores reflecting opposition to SDD was bimodal and
this bimodality was evident among both intensive care consultants and clinical microbiologists. In other
words, both groups included a substantial proportion (approximately 20%) who were not opposed to
SDD. The other, primary, mode was at the mid-point of the scale (reflecting uncertainty) for intensivists
and at the ‘opposed’ end of the scale for microbiologists. Level of opposition to, or in support of, SDD was
significantly predicted by all the items in the questionnaire that assessed the beliefs about consequences
[i.e. about whether or not SDD affects antibiotic resistance, HAIs, Clostridium difficile infections,
ventilator-associated pneumonia (VAP) and mortality] but was not predicted by self-assessed knowledge
of the SDD evidence base.

A large majority of the participating clinicians reported that uncertainties should be addressed in a new
study and that further SDD research would be ethically acceptable. Seventy-eight per cent of participants
reported that they would participate in a clinical effectiveness randomised controlled trial (RCT) and 94%
of participants would support such a study if their colleagues were in favour. Sixty-three per cent reported
being prepared to participate in a RCT to evaluate an intervention to promote the uptake of SDD (i.e. an
implementation trial). There was strong support for the following design features in a clinical effectiveness
trial: the measurement of antibiotic resistance as a major outcome measure, a control group to receive
VAP bundles and/or chlorhexidine mouthwash.

As expected, current practice was associated with opposition to SDD. From the beliefs data, belief about
whether or not SDD increases antibiotic resistance was the strongest predictor of two key opinions:
opposition to SDD and further SDD research being ethically acceptable. The belief that current
uncertainties in the evidence base should be addressed in a new study was the strongest predictor of
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two intentions: willingness to participate in future effectiveness research and willingness to participate in
future implementation research.

Stage 4: Within the triallist study (n = 10), several triallists accepted the current evidence about benefits
of SDD for the individual patient, although most expressed uncertainty about its effects on antibiotic
resistance. Reflecting this uncertainty, the triallists focused largely on the challenges of conducting an
effectiveness trial. These challenges were seen as substantial. In particular, such a trial would need to
be extremely large and multinational in nature. To adequately address the uncertainty about antibiotic
resistance, a trial would need to use a cluster-randomised design. There was concern about the impact of
the ethical and regulatory requirements within the various nations in the UK relating to patient consent in
a cluster RCT. There was also considerable uncertainty about whether or not national funding bodies
would be willing and able to fund a multinational trial.

Conclusions

Implications for health care

l There was a striking level of uncertainty about the effects of SDD on clinical outcomes that are
regarded as important. This uncertainty suggests considerable potential for improvement in prevention
of HAIs in critically ill patients, but further evidence is required to clarify the balance between potential
individual-level benefits (e.g. infections, mortality) and potential society-level harms (e.g. antibiotic
resistance) related to SDD.

l There was significant confusion apparent in clinicians’ understanding and perceptions of the
components that constitute SDD and related interventions, e.g. selective oral decontamination (SOD).
The importance of detailed guidance on what constitutes different interventions was clear.

l For those units considering the adoption of SDD, it was apparent from our research that the delivery of
SDD is feasible and can be adopted into unit practices. However, a detailed specification of the
proposed clinical and behavioural components of the intervention should be developed.

l This study highlighted that the introduction of SDD, whether into routine practice or within a research
context, requires consensus across a range of different stakeholders (including ICU colleagues, clinical
microbiologists and medical directors/those with decisional authority within units). Our study also
highlighted that microbiologists appear to be more opposed to SDD than intensivists, although a
substantial minority are not opposed. Representatives of these stakeholder groups should be engaged
early in any discussions around the use/introduction of SDD.

l A substantial minority of participants reported that SDD would be adopted (apparently quite
straightforwardly) if adoption was mandated by regulatory bodies.

Recommendations for research

Further SDD research was viewed as important, acceptable and feasible to the key stakeholder groups who
participated in this study. However, further effectiveness research would need to be on a scale that raises
challenges for trial design and trial conduct. Research priorities are as follows:

1. A study within UK ICUs is required to model resistance patterns as a function of SDD use.
2. Further large-scale effectiveness trials of SDD in intensive care practice are required to answer remaining

uncertainties, especially those issues relating to antimicrobial resistance.
3. There is general willingness to participate in a future effectiveness RCT of SDD; however, support for

further research is time-sensitive (owing to the changing context) and is not unanimous. Future research
needs to address the substantial barriers to acceptance and participation in any trial. These barriers
should be addressed with reference to the study findings, for example (1) clinicians with lower
self-assessed knowledge of the SDD evidence base shifted their opinions following feedback about
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others’ views, suggesting a role for discussion among clinical colleagues, (2) concerns about antibiotic
resistance and other potential harms were of paramount importance, suggesting the importance of
emphasising that a UK trial would assess antibiotic resistance patterns, (3) consensus between ICU
colleagues was seen as important, suggesting that consensus building and development are key to
acceptance and participation and (4) a substantial proportion of clinicians would be prepared to
participate in a trial of SDD if their colleagues were in favour, suggesting that the presence of a SDD
‘champion’ in an ICU could influence participation.

4. Future trials should include (1) a primary mortality outcome, (2) pre-trial, during-trial and post-trial
monitoring of antimicrobial resistance, (3) a control group that includes chlorhexidine and/or VAP
bundles and (4) a cost–benefit analysis, and (5) a qualitative study to investigate the fidelity of the SDD
intervention as delivered.

5. Groups proposing to undertake such a trial need to overcome the following challenges: (1) gaining
sufficient acceptance of the trial, (2) gaining adequate participation in the trial, (3) the clear
specification of the trial intervention, (4) major methodological issues relating to trial design and
conduct, (5) clarification of the acceptability (to ethics committees) of cluster-level consent in the case
of a cluster RCT and (6) major funding issues.

6. At this time, there is a much lower level of interest in adoption of SDD, or studies designed to
encourage implementation of SDD, into practice.

Funding

This project was funded by the NIHR Health Technology Assessment programme and will be published in
full in Health Technology Assessment; Vol. 18, No. 25. See the NIHR Journals Library website for further
project information.
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