Quality improvement in the ICU: treat first what Kills first
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Abstract: Professionals in the ICU, like nurses and doctors, are constantly working on quality improvement
by developing protocols and monitoring the implementation with indicators. Protocols and quality indicators
are usually based on evidence. Studies on quality improvement often measure the effect of protocols after
implementation but frequently cannot replicate the results of the previously performed RCTs in clinical
practice. Amongst other reasons, this is due to the selection of patients that are included in RCTs. Several
quality improvement initiatives can be studied together in daily practice as a bundle with a multifaceted
approach. A recent study is discussed that shows that this approach can only give significant results when the
interventions are focussed on the main processes that are related to the chosen outcome measures. Several

different reasons are apparently the cause that quality improvement studies often reveal negative results.

Quality improvement studies need to have a rigorous design and well-chosen endpoints.
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A characteristic of professionals is that they possess an
internal drive to produce high quality work. This is also
true for professionals working in health care like nurses
and physicians. They always seek for ways to improve
the quality of their work, i.e., patient care. In fact, they
automatically strive for continuous quality improvement
because of their internal drive being a professional. Though
medicine and health care delivery indeed reaches a higher
standard year after year, sometimes habits are difficult to
let loose and to be replaced by another way of working that
appears to produce better results. A lot of research has been
performed to understand why it is so difficult to implement
new protocols and guidelines with the aim to improve the
level of care for a group of patients as a whole. Several
theoretical models give insight in the mechanisms behind
these implementation barriers (1,2). The next step, after
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getting acquainted with working with guidelines, was the
development of indicators. These indicators can give insight
in the extent that a guideline is actually implemented. In
addition, indicators can be developed to obtain insight in
the quality of care, without a direct link to a guideline.
These quality indicators are usually evidence based, which
means that solid evidence from well-performed research
has made clear that a certain way of treatment is effective.
An indicator can give a signal whether or not this evidence
is implemented in clinical practice. Usually randomized
controlled trials (RCT) or meta-analyses from RCTs are
seen as the highest degree of evidence (3). Some research
aims to study whether the evidence from RCTs is actually
leading to improved outcome when applied in routine
daily care. Surprisingly, it appears that not always these
studies can confirm what was found in the RCT(s). For
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instance, the first sepsis guideline published in 1992,
was based on several RCTs but in future sepsis research
several recommendations could not be confirmed and
newer versions of the sepsis guideline now lack these
recommendations or the evidence has been downgraded
(4,5). The reasons for the gap between RCTs and daily
practice are numerous. Here I mention two of the most
important reasons. First, patients for RCTs are selected.
When we focus on the ICU, usually only a subset of
patients admitted to an ICU will be included in a RCT that
is performed in that unit. After publication of the results,
however, the new or adapted treatment modality is applied
to a much broader group than the one that was described
in the inclusion criteria of the original study. For instance,
many elderly patients will not be recruited for RCTs but
will receive the treatment when it is implemented in daily
practice. The effect, however, may be smaller or even absent
in elderly patients. A second reason is that selected and
dedicated doctors perform RCTs. Their dedicated way of
delivering the treatment during the trial may cause different
effects compared to the performance of their colleagues
after broad implementation when probably less focus on
this treatment will be given. These two issues play a role
when a divergence in the results between the RCT and
studies concerning evaluation of daily practice is seen.

For Quality Improvement (QI) studies, the same is
going on. In studies concerning QI the implementation of
several interventions derived from RCTs is often studied
including their effect when applied in daily practice. An
example is given in the study performed by the BRICnet
in 118 Brazilian ICUs (6). A bundle of interventions was
implemented in half of these ICUs and the other half did not
implement these interventions using a cluster-randomized
design. The interventions were defined and monitored by
quality indicators and the implementation was facilitated
by the use of daily checklists. All interventions were proven
beneficial in previous RCTs. This multifaceted study had
three tools (checklists, goal setting, and clinician prompting)
to reach adherence to the interventions. With these tools
the study team was able to overcome the implementation
barriers, which was shown by reasonably good numbers
concerning the actual application of the interventions.
However, the study did not show significant results in
primary outcome (mortality) and most of the secondary
outcomes. The six items with significant improvement
(use of low tidal volumes, avoidance of heavy sedation,
use of central venous catheters, use of urinary catheters,
perception of team work, and perception of patient safety
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climate) could, apparently, not induce a lower mortality
rate. In general, a multifaceted approach, which was
chosen in this study, is the best way to success but still no
guarantee (7,8). Several effective strategies in multifaceted
quality improvement programs (9) were not implemented
in the study design of Cavalcanti et 4/. The question is
why these six improvements failed to reduce mortality.
The use of low tidal volume was defined as 8 mL/kg
maximum, which is rather high compared to the 4-6 mL/kg
that is currently advised (10). In addition, perceptions of
teamwork and safety climate are relatively abstract items
when the primary outcome is mortality and may thus not
have direct effects. The baseline characteristics of the ICUs
show that the control group consisted of more academic
hospitals with a greater number of hospital beds and larger
ICUs. In addition, they had more medical patients. At
first sight these imbalances might have played a role in the
outcome but post-boc analyses did not reveal a significant
effect. It also appears that the standardized mortality
of these ICUs is 1.4 in the control group and 1.6 in the
intervention group. These SMRs are very high compared
to European ICUs as the prediction model was built on
ICUs with a SMR of 1.0. Apparently, other more critical
interventions that the six significant ones in this study are
underdeveloped in Brazilian ICUs and these probably
explain both the negative study results and the high SMRs.
In addition, the issue that I raised before concerning QI
studies hampers this study too: a broader inclusion of
patients compared to the original RCTs. For example, less
than 50% of the patients were mechanically ventilated. The
successful reduction of tidal volume and the prevention of
ventilator associated pneumonia can be reached in these
patients only and cannot effect mortality rates of those
without mechanical ventilation. The 50% ventilated patients
is a relatively low rate compared to other ICUs. Another
flaw where this study is suffering from is the relatively short
follow up time. Organizational changes need 1-3 years
to obtain maximum results. The 6 months follow up time is
too short to obtain measurable effects.

In conclusion, this large QI study failed to reduce
mortality due to methodological issues. Some of them are
fairly common issues in QI studies such as: (I) a broader
inclusion of patients in the study population compared to
mono-intervention RCTs; (I) the choice of the intervention
leaving some other critical processes unchanged; (III) the
QI feedback method is suboptimal as it lacks several proven
intervention strategies and (IV) the study had a follow-up
time that was too short to obtain measurable effects. In
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addition, the high baseline mortality rate suggests that the
most important reasons for dying in Brazilian ICUs were
not part of the study intervention. It was shown before that
QI project are most successful when they are specifically
targeted to the problems that need to be solved (8,9). As a
result, it is understandable that the interventions that were
performed in this study did not result in a lower mortality
rate. The saying “Ireat first what kills first” can be applied
to this study. Nevertheless, the study of Cavalcanti and
co-workers has learnt us a lot about how to design and
perform QI studies: target your interventions to what really
matters and use effective strategies.
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