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newed sense of collegiality, and 
return to the type of medicine 
that patients and families want. 
For patients, coordinated care 
means more “quality time” with 
their physician and care team (a 
patient’s advocate in an increas-
ingly complex medical system) and 
more collaboration in leading a 
healthy life. And for Medicare, 
coordinated care represents the 

most promising path toward fi-
nancial sustainability and away 
from alternatives that shift costs 
onto patients, providers, and pri-
vate purchasers.

We believe that today’s ACO 
rule is the next step in our shared 
commitment to a better, more 
lasting health care system. We 
look forward to being a trusted 
partner in our nation’s journey 

toward patient-centered, coordi-
nated care.
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Getting Moving on Patient Safety — Harnessing Electronic 
Data for Safer Care
Ashish K. Jha, M.D., M.P.H., and David C. Classen, M.D.

More than a decade ago, the 
Institute of Medicine re-

leased its famous report To Err Is 
Human, which set an ambitious 
agenda for the United States to 
reduce the number of Americans 
who were hurt or killed by medi-
cal errors and adverse events. In 
response, a series of new initia-
tives was launched, including the 
funding of new research on ways 
of making care safer and encour-
agement of programs shielding 
health care providers from liabil-
ity if they reported adverse events. 
Federal agencies set up patient-
safety organizations and estab-
lished ambitious patient-safety 
goals; accrediting organizations 
set aggressive patient-safety stan-
dards; and providers hired pa-
tient-safety officers and imple-
mented numerous patient-safety 
initiatives.

So what are the fruits of these 
efforts? Recently, we have received 
some deeply disappointing news: 
three studies have called into 
question whether we’ve made any 
progress at all. Landrigan et al. 
found that rates of injury due to 
medical error had remained es-

sentially unchanged between 2000 
and 2008 at 10 North Carolina 
hospitals.1 A report from the In-
spector General of the Department 
of Health and Human Services 
(DHHS) revealed that Medicare 
patients experienced substantial 
harm in U.S. hospitals as recently 
as 2008.2 Finally, Classen and col-
leagues found that almost one in 
three patients are harmed during 
their hospital stay and that tradi-
tional approaches to measuring 
adverse events, whether using vol-
untary reporting or patient-safety 
indicators, substantially under-
estimate the events’ frequency.3 If 
the United States has made prog-
ress in patient safety, it has been 
inadequate.

The primary reason for insuffi-
cient progress is the lack of a ro-
bust measurement program: there 
are still no nationally agreed-on 
methods for systematically iden-
tifying, tracking, and reporting 
adverse events. Here, the patient-
safety movement can learn from 
the quality-improvement efforts 
that predate it. In the 1990s, 
emerging evidence suggested that 
providers were inconsistent in 

their adherence to evidence-based 
treatments such as the use of as-
pirin for patients with acute myo-
cardial infarction. Efforts by the 
Joint Commission for the Accred-
itation of Healthcare Organiza-
tions to systematically measure 
performance and give feedback 
to hospitals, coupled with sub-
sequent efforts to publicly report 
performance on these measures, 
led to dramatic improvements 
in compliance.4 In the few areas 
of patient safety that have seen 
demonstrable improvement (e.g., 
catheter-related bloodstream in-
fections), the changes are due, at 
least in part, to robust measure-
ment programs, such as those run 
by the Centers for Disease Control 
and Prevention. In other areas, in-
adequate measures have hindered 
progress, and patients continue to 
suffer from the consequences of 
unsafe care.

Although there is a shortage of 
good patient-safety metrics, poor-
quality measures are plentiful. 
The best known among these are 
patient-safety indicators, which 
use billing data to identify poten-
tial complications during a hos-
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pitalization. They generally have 
poor sensitivity and specificity, 
and their utility varies with hos-
pitals’ billing practices.3 And be-
cause data on them are collected 
in a post hoc fashion, they fail to 
engage clinicians at the time of 
care delivery — and data are gen-
erally unavailable to providers for 
review until years after the care is 
delivered. In an attempt to make 
patient-safety measures more vis-
ible, the Centers for Medicare and 
Medicaid Services (CMS) now 
makes hospital performance data 
on certain patient-safety indica-
tors publicly available.5 However, 
these inadequate measures of 
safety, even if delivered to hospi-
tals more quickly, are unlikely to 
engage front-line clinicians in ac-
tivities that will make care safer.

Another approach to safety 
measurement has been the use of 
voluntary (or occasionally, manda-
tory) reporting of adverse events. 
These efforts sporadically yield 
important insights — but gener-
ally have very low sensitivity (most 
adverse events are never report-
ed), which makes it difficult for 
provider organizations to know 
whether they’re making progress. 
Finally, some have used the “trig-
ger tools” method, which, though 
not extensively validated, appears 
to be sensitive in detecting ad-
verse events.3 However, this ap-
proach, used primarily in research, 
is resource-intensive to implement 
and has gained little traction 
among providers as an ongoing 
approach to monitoring safety.

Despite these challenges, we 
currently have an opportunity to 
turn the tide. The Health Infor-
mation Technology for Economic 
and Clinical Health (HITECH) Act 
of 2009 provides, through CMS, 
financial incentives for physicians 
and hospitals to become “mean-

ingful users” of electronic health 
records (EHRs). EHRs can sys-
tematically measure patient safety, 
turning a laborious, manually in-
tensive, and expensive process of 
sifting through medical records 
to identify adverse events into an 
automated one that is efficient, 
consistent, and affordable. Al-
though the technology is already 
available, most EHRs today are 
not built with this capability in 
mind — and it won’t be easy (or 
cheap) to retrofit EHR systems 
later. Without an explicit commit-
ment on the part of EHR vendors 
to build systems that can system-
atically track adverse events, most 
EHRs will fail to do it adequate-
ly, if at all. However, the federal 
government, which creates the 
meaningful use criteria, could in-
clude the ability to effectively 
measure and report adverse event 
rates as a “core” requirement of 
meaningful use. By staking out 
this ground, CMS can signal to 
vendors the importance of in-
cluding such a capability in every 
EHR sold in the United States. If 
CMS chooses to use EHR-derived 
safety measures for public report-
ing or pay for performance, these 
metrics will need further valida-
tion, a lengthy process, but the 
agency can expedite the activi-
ties needed to ensure that we 
have validated measures quickly. 
Even without these additional 
validation efforts, simply provid-
ing better-quality EHR-derived 
safety data to physicians and 
hospitals can have a profound 
effect on patient-safety activities 
throughout the country.

We recognize that EHR ven-
dors face competing demands, 
and many advocacy groups are 
clamoring to have particular 
functions included in meaning-
ful use. But the $30 billion in 

taxpayer subsidies for EHR adop-
tion was sold to the U.S. public 
principally as a way of making 
health care safer. The current 
EHR systems, if implemented 
well, may have a modest effect 
on safety. Requiring the presence 
and use of a safety-measurement 
module for identifying and track-
ing adverse events would provide 
a critical signal to providers that 
monitoring adverse events is es-
sential. Such systems would pro-
vide information to hospitals on 
their performance relative to their 
peers and their progress toward 
the goal of causing no harm. 
Most important, it would allow 
them to track the effects of their 
interventions and determine which 
efforts worked and which ones 
didn’t. Data from such EHR sur-
veillance systems could have pa-
tient identifiers removed and be 
pooled across many sites, which 
would increase the depth and 
breadth of the possible analyses 
and lead to new insight into de-
livering safer care.

The U.S. health care system is 
at a crossroads when it comes to 
ensuring patient safety and earn-
ing the trust of the public. Our 
inadequate progress since To Err 
Is Human is disheartening, but we 
have an opportunity to right the 
ship. By making systematic mea-
surement of adverse events a requi-
site function of the EHRs that are 
eligible for financial incentives, 
the federal government can change 
the way safety is measured and 
improved throughout the health 
care system. Without these data, 
we are likely to repeat our recent 
experience: good intentions, a lot 
of effort, and little demonstrable 
benefit. According to IOM esti-
mates, as many as a million 
Americans may have died owing 
to adverse events in U.S. hospitals 
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over the past decade. We must do 
better over the next decade. 
EHRs can improve the safety and 
culture of U.S. health care, but 
only if the federal government, 
as the nation’s largest health care 
payer, demonstrates that it is seri-
ous about improving patient safety.
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are available with the full text of this article 
at NEJM.org.
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Evidence-Based Medicine in the EMR Era
Jennifer Frankovich, M.D., Christopher A. Longhurst, M.D., and Scott M. Sutherland, M.D.

Many physicians take great 
pride in the practice of evi-

dence-based medicine. Modern 
medical education emphasizes the 
value of the randomized, con-
trolled trial, and we learn early 
on not to rely on anecdotal evi-
dence. But the application of such 
superior evidence, however admi-
rable the ambition, can be con-
strained by trials’ strict inclusion 
and exclusion criteria — or the 
complete absence of a relevant 
trial. For those of us practicing 
pediatric medicine, this reality is 
all too familiar. In such situa-
tions, we are used to relying on 
evidence at Levels III through V — 
expert opinion — or resorting to 
anecdotal evidence. What should 
we do, though, when there aren’t 
even meager data available and 
we don’t have a single anecdote 
on which to draw?

We recently found ourselves in 
such a situation as we admitted 
to our service a 13-year-old girl 
with systemic lupus erythemato-
sus (SLE). Our patient’s presenta-
tion was complicated by nephrotic-
range proteinuria, antiphospholipid 
antibodies, and pancreatitis. Al-

though anticoagulation is not 
standard practice for children 
with SLE even when they’re criti-
cally ill, these additional factors 
put our patient at potential risk 
for thrombosis, and we consid-
ered anticoagulation. However, we 
were unable to find studies per-
taining to anticoagulation in our 
patient’s situation and were there-
fore reluctant to pursue that 
course, given the risk of bleeding. 
A survey of our pediatric rheu-
matology colleagues — a review 
of our collective Level V evidence, 
so to speak — was equally fruit-
less and failed to produce a con-
sensus.

Without clear evidence to guide 
us and needing to make a deci-
sion swiftly, we turned to a new 
approach, using the data captured 
in our institution’s electronic med-
ical record (EMR) and an innova-
tive research data warehouse. The 
platform, called the Stanford 
Translational Research Integrated 
Database Environment (STRIDE), 
acquires and stores all patient 
data contained in the EMR at 
our hospital and provides imme-
diate advanced text searching ca-

pability.1 Through STRIDE, we 
could rapidly review data on an 
SLE cohort that included pediatric 
patients with SLE cared for by 
clinicians in our division between 
October 2004 and July 2009. This 
“electronic cohort” was originally 
created for use in studying com-
plications associated with pediat-
ric SLE and exists under a proto-
col approved by our institutional 
review board.

Of the 98 patients in our pedi-
atric lupus cohort, 10 patients de-
veloped thrombosis, documented 
in the EMR, while they were acute-
ly ill. The prevalence was higher 
among patients who had persis-
tent nephrotic-range proteinuria 
and pancreatitis (see table). As 
compared with our patients with 
lupus who did not have these 
risk factors, the risk of thrombo-
sis was 14.7 (95% confidence in-
terval [CI], 3.3 to 96) among pa-
tients with persistent nephrosis 
and 11.8 (95% CI, 3.8 to 27) 
among those with pancreatitis. 
This automated cohort review was 
conducted in less than 4 hours 
by a single clinician. On the ba-
sis of this real-time, informatics-
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