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Editorial

Too Many or Too Few Hands?

Peter Heseltine, MD

In 1975, Haley investigated a series of neonatal infec-
tions at a large municipal hospital and determined that
understaffing and overcrowding had contributed signifi-
cantly to the outbreak.! Almost 25 years later, though intu-
itive to infection control practitioners, surprisingly little
controlled evidence exists to support this concept. The
paper by Harbath et al in this issue identifies and measures
the effects of understaffing, overcrowding, and handwash-
ing on an outbreak of Enterobacter cloacae in a neonatal
intensive care unit (ICU).2 The authors conclude that these
factors had a primary role in sustaining the outbreak,
which was only brought under control when they were
changed.

Molecular epidemiology provides an opportunity to
examine cross-infections in a scientific manner, and organ-
isms such as E cloacae lend themselves to this kind of
investigation.3 Because most infection control practition-
ers, if not all physicians, are trained that hand washing is
the single most important factor in the prevention of noso-
comial infections, the facts are often fit to the hypothesis.
Identical organisms can be tracked from patient to patient,
observations are made of poor handwashing technique,
and the conclusion is reached that these are cause and
effect. Undoubtedly, cross-infections account for many
nosocomial infections in ICUs. Almost all published reports
of observations of hand washing by physicians and nurses
lament their performance at this most basic of aseptic prac-
tices*%; but, if epidemiology is about measurement, where
are there data that describe the magnitude of the effect that
these practices (or their lack) have on the occurrence of
epidemics?

If we are to assign time and resources to hand wash-
ing and isolation, should we not quantify how much of
these is necessary to prevent an outbreak? If we cannot
maintain an absolute standard of hand washing between
each and every patient contact, what is a reasonable medi-
an that will achieve what we need? Are there differences
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among organisms in their capacity to be spread from
patient to patient in this manner? What is the role of antibi-
otic prescribing in contributing to the colonization and so
the reservoir of epidemic resistant organisms?

Modern ICUs present an environment remarkably
well suited to the transmission of infection. Although
patients are increasingly immunocompromised and thus
susceptible to infection, many units were designed with
inadequate space for all the equipment in current use and
the procedures that are likely to occur. As an example, peri-
toneal lavage through an abdominal zipper is common in
many surgical ICUs, affording an opportunity to contami-
nate much of the immediate environment with fecal organ-
isms. When an epidemic is caused by an easily recognized
organism such as a drug-resistant Salmonella species or
Clostridium difficile, the contribution to the outbreak of the
contaminated environment is easily recognized®?; but,
when the organisms causing infections are not so easily
distinguished from “normal” ICU patient flora, the ease of
contamination of one patient by another from fomites or
secondary contamination of the staffs’ hands may not be as
obvious.

As is described for the University of Geneva
Hospital’s neonatal ICU, many units do not have separate
rooms for each patient. It is worth noting, though, that at
least one study found that this barrier did not reduce the
frequency of cross-infection between patients, probably
because contaminated equipment and hands easily pass
from room to room.® Still, units with designs that obstruct
rather than facilitate hand decontamination and encourage
contamination of the area and equipment around the
patient are commonplace.

Control of serious outbreaks has sometimes
required cohorting of staff between infected and noninfect-
ed patients. Although not detailed in his report, the neona-
tal ICU investigated by Haley resorted to separating physi-
cian and nursing staff who cared for infected patients from
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those caring for infants not infected, to control subsequent
outbreaks.! This is costly and not possible with limited
staff. More commonly, isolation practices using single-use
gowns, gloves, and sometimes masks, substitute for sepa-
rating either patients or staff. Judging by the frequency
with which cross-infections occur in ICUs, these practices
are not very effective. Yet, increased isolation strategies are
employed routinely in outbreak situations in ICUs, some-
times with effect, sometimes without, but always at cost
and inconvenience.

What then are the steps that we should consider to
limit cross-infections in ICUs as modern surgery enters
into a second century and as neonatal ICUs turn 50? Should
we be content with the old concepts and “just do it” better?

Most of us do not have the opportunity to redesign
our ICUs and correct the problems that often become obvi-
ous only when the ICUs are in use. Although these design
flaws are often well known to the staff, “work-arounds” that
are possible are rarely considered until outbreaks have
occurred. Surely part of the role of an infection control
committee is to participate in the design and monitor the
safe operation of an ICU.? How many receive information,
as part of their standard monthly reports, on staffing and
work-load patterns that might enable them to alert the hos-
pital to an impending outbreak or a potentially dangerous
situation? Can it be that the medical staff is shielded from
this information to avoid discussion of the impact of cost-
cutting measures?

Basic standards and statistics that reflect the operation
of an ICU are an essential part of its safe management.
Conditions that promote cross-infections are no less worthy of
consideration than faulty electrical wiring or unsafe working
conditions. Just as the monthly infection statistics are noted,
so should work load and staffing indicators be considered.

Microbiology results are commonly reported to the
infection control personnel and committee responsible for
oversight of most ICUs. Tabulations of the organisms caus-
ing infections and their antibiotic susceptibilities are
reported routinely. From these data determinations of
cross-infections are often inferred. But what of the contri-
bution of antibiotic prescribing by physicians? Harbath and
colleagues comment that two specific antibiotics are select-
ed routinely for suspected sepsis in their hospital. Evans
and Pestotnik have observed that the selection of the same
antibiotics for all presumed infections is likely to lead to the
emergence of drug-resistant colonizations and infections
due to selective pressure on patients’ gastrointestinal and
respiratory flora.2911 This selection practice often is rein-
forced by restricted hospital formularies. Recent recom-
mendations curtailing the use of vancomycin as a control
measure against vancomycin-resistant enterococci (VRE)
demonstrate the importance of this strategy in control of
other pathogens. Cross-infections with resistant organisms
have to start somewhere. Some patients may harbor small
numbers of resistant organisms and, through treatment
with broad spectrum antibiotics and consequent over-
growth, increase their numbers and become important
reservoirs of these pathogens for other patients.
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The control of cross-infections and antibiotic-resistant
pathogens is not in fact about one strategy but about sever-
al. Hand washing alone does not work. If it did, no other
strategy would be needed to deal with outbreaks.

Isolation alone does not work for similar empirical
reasons. None of these control measures, including antibi-
otic restrictions, works when applied exclusively after the
fact, when the problem becomes epidemic, for the seeds of
the matter are endemic and always present.

Most hospitals admit patients from other institutions.
This is a function of the integration of specialty care. The
sickest patients often are admitted to the most crowded
units, and trained staff and sufficient space are always in
short supply. For 50 years, the physician’s response to
infection has been to use increasingly powerful antibi-
otics. This sequence is the real cause and effect of cross-
infections. The State of California recently required hospitals
to assure that their medical staff adhere to infection control
practices. In response, many institutions have begun to
observe and record if doctors and nurses wash their hands
before and after handling patients. Intensive-care units are a
frequent site for this monitoring because of the generally
accepted risk of cross-infections in this environment. Initial
statistics are disappointing but not unexpected. Nurses wash
their hands about twice as often as physicians, but still fail to
do so approximately 35% of the time. This frequency does not
seem sufficient to prevent cross-infection with methicillin-
resistant Staphylococcus aureus (MRSA) or drug-resistant
gram-negative Enterobacteriaceae (extended-spectrum
lactamases [ESBLs]) when prevalent in an ICU setting.
During outbreaks, when all staff are achieving a rate closer
to 90%, transmission of MRSA and some gram-negatives
can be stopped; however, polyclonal outbreaks of ESBLs,
organisms not directly related to each other, are largely
unaffected by this strategy, as are VRE. The latter are much
more likely to be controlled by changes in antibiotic pre-
scribing patterns.

These empirical and preliminary findings suggest that
many outbreaks are truly the tip of the iceberg and that
cross-infection control programs need to draw on several
simultaneous strategies, tailored to the information derived
from the local situation. If we are to create a safer house for
newborns or ICU patients, that house needs not merely a
single wall of protection, good hand washing, but three oth-
ers, too: control of fomites and cross-contamination of the
environment, the proper evidence-based prescribing of
antibiotics, and knowledge of work-load, supply, and staffing
issues that permit an oversight group to change in real time
the conditions that threaten the patients, not just respond
when the epidemic curve is obvious.
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