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C O M M E N T A R Y 

When Counting Central Line Infections Counts 

Mary Dixon-Woods, MSc, DPhil;1 Eli N. Perencevich, MD, MS2 

(See the article by Wise et al, on pages 547-554.) 

In this issue of the journal, Wise et al1 report encouraging 
news of significant declines in reported rates of central venous 
catheter (CVC) bloodstream infections (BSIs) in critical care 
units over the past 2 decades. Using data from the US Centers 
for Disease Control and Prevention's (CDC's) National Nos­
ocomial Infections Surveillance system for the years 1990-
2004 and the National Healthcare Safety Network (NHSN) 
for the years 2006-2010, the authors carefully adjusted for 
changes in definitions, changes in hospital facility character­
istics, and potential bias arising from the transition to the 
NHSN. They estimated that between 100,000 and 200,000 
fewer infections have occurred compared with what might 
have been expected if infection rates had remained stable at 
1990 levels. 

Much of the improvement can be attributed to increased 
utilization of evidence-based procedures for line insertion,2 

along with such technical innovations as antimicrobial cath­
eters3 and chlorhexidine insertion-site patches.4 More broadly, 
these declines are likely due to sweeping cultural change. The 
2006 Michigan Keystone project in particular may be said to 
have disrupted the prevailing norm that hospital-acquired 
infections (HAIs) were simply the price of doing business in 
critical care.5 With its report of a reduction from a mean 7.7 
to 1.4 central line BSIs per 1,000 catheter-days in more than 
100 intensive care units (ICUs), the Keystone project dem­
onstrated that many—though not all—central line infections 
are preventable.6 

The findings of Wise and colleagues will be welcomed by 
patients, practitioners, and payers. But there is some room 
for caution, on 3 counts. The first relates to the appropriation 
of definitions intended for surveillance for purposes for which 
they were not originally designed. The second is linked and 
relates to the elasticity of notions of preventability. The third 
is that we may be reaching the limit of preventability, and 
we may have to confront the possibility that zero infections 
may not be an achievable goal in all circumstances. 

A small but important body of work points to considerable 

variability in how definitions of central line infections are 
applied and interpreted. One study, using 2004-2007 data 
from 20 ICUs at 4 large academic medical centers, found 
limited correlation between CVC BSI rates determined by 
infection preventionists and a computer algorithm-generated 
standard rate.7 A retrospective survey in 6 Australian hospitals 
found "unacceptably low" agreement between reported CVC 
BSIs and gold standard application of definitions.8 A recent 
ethnographic study of English ICUs points to some of the 
reasons why variability occurs in what gets counted as a CVC 
BSI: mundane challenges (setting up and operating data col­
lection systems), clinical practices in dispatching samples for 
microbiological analysis, and differences in clinical judgement 
all play a part.9 

Much of the variability has its roots in the CDC definitions 
themselves, which were designed for surveillance. Maximizing 
sensitivity—the detection rate—has traditionally been a goal 
of surveillance systems for HAIs because ensuring that all 
candidate infections are identified and that appropriate action 
is taken likely serves the best interests of patients. High spec­
ificity—indicating a low false-positive rate—is clearly a ben­
efit too, mainly to avoid overtreatment and unwarranted 
costs. The CDC catheter-associated (not catheter-related) def­
inition, used by many US hospitals, is known to maximize 
sensitivity10 and thus may overcount CVC BSIs. But recent 
policy developments, by appropriating HAI surveillance rates 
as a form of performance management, are changing the rules 
of the game. 

In October 2008, the US Centers for Medicare and Med­
icaid Services (CMS) eliminated additional payments for cer­
tain hospital-acquired conditions, including CVC BSI, and 
since January 2011 the CMS has required all hospitals par­
ticipating in the Inpatient Prospective Payment System to 
report CVC BSI rates using the CDC's NHSN. Currently, 32 
states and the District of Columbia have policies requiring 
the reporting of CVC BSIs.11 Public report cards and rankings 
compiled by the media and advocacy groups now draw on 
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these HAI data in judging quality of care and comparing 
hospitals. Yet the accuracy of reported rates is in question, 
and it is unclear what proportion of NHSN CVC BSI data 
is currently well validated. One recent study in Oregon ICUs 
found that external validation and adjudication raised pub­
licly reported rates by 27%.12 

The risk is that policy moves have converted a locally useful 
surveillance measure into what social scientists call a "reac­
tive" measure: the kind of measure that modifies the phe­
nomenon under study and in the process changes the thing 
being measured.13 Put bluntly, the more that organizations 
are incentivized by the prospect of shaming or financial pen­
alties to decrease sensitivity—and thus not to find cases—the 
less certain it is that they are reporting a valid assessment of 
their infection rate. As a consequence, some are now arguing 
that infection rates may say more about willingness to report 
than underlying harm.14 This is a classic demonstration of 
Goodhart's law: "any observed statistical regularity will tend 
to collapse once pressure is placed on it for control pur­
poses."15 Or stated another way, "when a measure becomes 
a target, it ceases to be a good measure."16 Ironically, there 
is little evidence to support positive impacts from the new 
policies. Two recent studies17,18 looking at the impact of the 
2008 CMS nonpayment policy found that it had no mea­
surable effect on CVC BSIs or other HAI rates, and another19 

found no difference between CVC BSIs in facilities located 
in mandatory versus voluntary reporting states. 

Uncertainty about the true rate of CVC BSI suggests that 
there is considerable elasticity regarding what "preventable" 
really means. Implementation of technical best practices does 
not spare all patients from CVC BSIs, particularly if they have 
more severe illness and repeat abdominal operations20 or if 
they acquire CVC BSI through a secondary infection that 
cannot be addressed by interventions focused on CVC in­
sertion.10 To date, no study has demonstrated complete elim­
ination of CVC BSIs in critical care, including a recent large-
scale program in England involving more than 200 ICUs that 
reported an overall impressive reduction in rates of infec­
tion.21 Thus, although Wise and colleagues argue that the 
15,000 CVC BSIs that manifested in 2010 are targets for im­
provement, how many would truly be preventable is far from 
clear. Striving for zero may be an important goal, but whether 
it is really achievable always and everywhere for everyone is 
another matter. What is clear is that science rather than rhet­
oric should provide the answer. 

Notwithstanding ambiguities around measurement, there 
is little doubt that CVC BSI rates are declining. Anyone who 
has spent the past 10-20 years as an infection preventionist 
or hospital epidemiologist can attest to how evidence-based 
methods and cultural change have had a real and lasting 
impact on infection rates. But the financial and reputational 
consequences of new policies mean that the sensitivity and 
specificity of the CDC CVC BSI definitions now matter in 
ways not anticipated when they were designed for surveillance 

purposes. The time may have arrived to redefine "zero" as 
"zero preventable infections" and to update surveillance def­
initions accordingly. Punishing hospitals that do not achieve 
zero using current definitions not only is unfair but also is 
likely to be fateful for the whole enterprise of infection con­
trol. Undermining our surveillance system to serve ill-
designed demands for accountability means that it may no 
longer be useful for monitoring and driving patient-safety 
improvements. That would truly be a shame. 
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