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Bundles of bundles

Possibly the first time many of us became familiar with the
concept of a healthcare associated infection (HAI) pre-
vention bundle was when Pronovost published his Michigan
study that demonstrated an evidence based intervention (a
bundle) significantly reduced catheter related bloodstream
infections in an ICU setting [1]. HAI prevention in-
terventions are often multimodal, which intuitively makes
sense, given as it is often difficult to identify the one
causative factor. So instead of focussing on just one inter-
vention, we identify several and combine them together
into a bundle (as we picture the arrow passing through the
holes in the cheese).

The success of a bundle depends on several key factors.
They must be composed of only 2—5 simple evidence based
components, they must be accompanied by an imple-
mentation strategy, and crucially, their success depends on
high compliance with all the bundle components [2].

Since Pronovosts study, a variety of infection prevention
bundles have been described. For example intervention
bundles to prevent catheter associated urinary tract in-
fections [3], a bundle to prevent surgical site infections in
colorectal surgery [4], and most recently an environmental
cleaning bundle to reduce HAI [5]. Whilst some HAI pre-
vention bundles would appear to be widely implemented
and clearly effective, others require further exploration.

In this edition of Infection Disease and Health, Ray-
Burruel and colleagues [6] from the Alliance for Vascular
Access Teaching and Research (AVATAR) group, present the
results of an excellent systematic review exploring the
effectiveness of insertion and maintenance bundles to
prevent peripheral intravenous catheter (PIVC) related
complications and bloodstream infection in hospital pa-
tients. Ultimately their findings have set an important
research agenda necessary to address several gaps in our
knowledge.

The results are basically reported using two categories,
bundle components identified for PIVC insertion, and
bundle components identified for PIVC maintenance.

Amongst the 13 studies included in the final review, the
researchers identified 21 different insertion bundle com-
ponents in 10 of the studies. The most common compo-
nents, perhaps not surprisingly, were site selection, hand
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hygiene, asepsis, chlorohexidine skin preparation, closed
catheter, and the use of transparent dressings. What is
surprising is that these most common components were
only found in a maximum of three studies each, meaning for
each there were seven other studies that did not include
these most basic HAI prevention components.

Similarly the researchers identified 22 different main-
tenance components found in 11 studies. Pleasingly, review
of the need for a PIVC was a component described in seven
studies, (albeit as was the use of a poster, the effectiveness
of this mode is worthy of another discussion). However
there were 10 other components that were found in only
one study each.

This broad array of components and combinations for
both insertion and maintenance hints rather strongly that
there is uncertainty as to what works.

Importantly Ray-Burruel et al. also report on compliance
findings. Only nine studies reported either total or partial
bundle compliance, one reporting total bundle compliance of
77%, however even these estimates were uncertain. With less
than 95% compliance, and or lack of compliance measure-
ments, those study outcomes must be interpreted with care.

Bundles are a reasonably modern concept in infection
prevention. They are attractive for their apparent
simplicity, and lend themselves well to effective commu-
nication and translation into practice. Bundle components
can easily be disseminated via an InfoGraph, a 15 s video
grab, and through an assortment of social media avenues.

But before this occurs, as Ray-Burruel et al. highlight, in
the era of scarce health resources, not only do we need to
more evidence to identify those interventions that improve
patient safety for preventing adverse events relating to
PIVC, we must also have data on their cost effectiveness.

Clearly, evidence is lacking when it comes to HAI pre-
vention bundles for PIVC insertion and maintenance. This
has resulted in the broad variety of bundles components
this review has identified. A key factor to the success of the
other bundles has been in their standardisation and con-
sistency, and this serves as a model for PIVC related
bundles.

In our journey towards standardisation and consis-
tency, we need to explore those components that will
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have the most affect. Thanks to Ray-Burruel et al., the
gaps have been identified, and we now need the quality
research.
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