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Fig. 2. Large thrombus in the right pulmonary artery (top). Segmental emboli in the left
lower lobe pulmonary artery (bottom).
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Correspondence to 1-hour bundle, an updated i
version of 3-hour bundle*

Dear Editor,

We would like to thank the reviewer for sharing their concerns and
views after reading our study. We appreciate the comments and ques-
tions and hope the answers below will help address these concerns.

The reviewer raises concerns about the study including patients
with severe sepsis and septic shock but not patients with sepsis. The
Centers for Medicare and Medicaid Services (CMS) and The Joint Com-
mission (TJC) released the Sepsis Core Measure (SEP-1) in October of
2015 which included early management bundle goals for patients
with severe sepsis or septic shock only [1]. We selected this population
to be consistent with the CMS core measures focused on severe sepsis
and septic shock patients for both internal quality improvement and ex-
ternal applicability. However, the screening tool is used in the emer-
gency department (ED) on every patient.

We agree that assessment of the test characteristics of the ED sepsis
screening tool in relation to other screening tools such as the quick
Sepsis-Related Organ Failure Assessment (q-SOFA) and systemic in-
flammatory response syndrome (SIRS) is needed [2]. Indeed, we in the
process of determining the sensitivity, specificity and overall accuracy
of our screening tool in a separate project that we hope to publish
soon. However, the focus of this study was to determine the impact of
the screening tool on compliance with the 3-hour sepsis bundle,
which we felt was important for quality improvement.

In regards to the comment on the new 1-hour bundle, the present
study was conducted between 2012 and 2015, so in practice relied on
the guidelines and definitions that were endorsed at that time [3, 4].
Furthermore, our focus has been maximizing compliance with the
CMS guidelines and definitions; even to date, CMS has not adopted
the Sepsis-3 definitions or commented on the new 2018 1-hour bundle.
Our study demonstrated that appropriate antimicrobials were initiated
in a timelier manner and there was a trend towards decreased mortal-
ity. This study also identified elements our institution needs to improve
on, such as appropriate fluid resuscitation. Delivering the highest qual-
ity patient care in sepsis has always been a top priority at our institution
and these findings show that the sepsis screening tool has improved
care for severe sepsis and septic shock patients in our ED.
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Will publishing evidence-based guidelines for P
low back pain imaging decrease imaging
use?, ik

Patients frequently present to the emergency department (ED) with
low back pain (LBP). While few have emergent diseases, imaging utili-
zation has increased [1], with wide practice variation [2]. The
American College of Physicians (ACP) and American Pain Society
(APS) developed guidelines for LBP imaging in 2007 [3] that were
widely circulated. We aimed to quantify ED utilization of imaging for
LBP before and after publication of the ACP/APS guideline. We also
sought to determine the extent to which the imaging adhered to the
recommendations in the ACP/APS guideline.

This Institutional Review Board-approved retrospective study was
performed at a Level-1 trauma center ED in an urban academic medical
center with approximately 60,000 annual visits. Eligible patients were
aged 18-64 (as per the guideline) with an ED visit for LBP. We com-
pared data from a 2-year period one year pre-guideline publication (cal-
endar years 2005-2006) to a 2-year period 5 years after publication
(calendar years 2013-2014). We used ICD-9 diagnosis codes to identify
eligible patients from the electronic health record. The ACP/APS guide-
line criteria outline a series of appropriate indications for CT/MRI for
LBP and these imaging indications were identified by CPT and ICD-9
procedure codes and diagnosis codes.

To verify the accuracy of the ICD-9 diagnoses, and to ensure that all
relevant diagnoses were captured in the billing codes, 160 charts were
randomly selected from the study cohort for manual review, and sensi-
tivity and specificity were calculated. The unit of analysis was an ED visit
for LBP. The primary outcome was the proportion of LBP visits that re-
sulted in CT/MRI utilization, and the secondary outcomes were the pro-
portion of LBP patients who had CT/MRI and did/did not have
documented indications for imaging. Chi-square tests compared pre-
and post-publication groups.

Chart review of ICD-9/CPT codes yielded sensitivity and specificity of
89% (143/160) and 96% (153/160) for capture of relevant documented
diagnoses by the billing data. A total of 3221 ED visits for LBP were in-
cluded in 2005-2006, with an average patient age of 40.4 years (38.3%
female, Table 1).In 2013-2014, there were a total of 3766 ED visits for
LBP, with an average patient age of 42.5 years (43.0% female). Overall
use of imaging remained unchanged from 26.5% (855/3221) of LBP
visits in 2005-2006 to 28.4% (1072/3766) of LBP visits in 2013-2014
(p = 0.17). However, use of advanced imaging (CT and MRI) increased
from 13.1% (421/3221) of LBP visits in 2005/2006 to 17.8% (673/3766)
in 2013/2014 (p = 0.0001).

Table 2 depicts overall imaging use, along with the proportion of pa-
tients who received imaging among those for whom documentation in-
dicated that it was or was not indicated. The proportion of LBP patients
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who did have documented indications for CT/MRI imaging and were
imaged increased, from 17.4% of visits (167/960) to 27.6% (272/983)
(p < 0.0001); however, the proportion of LBP patients who did not
have documented indications for CT/MRI imaging and were imaged
also increased, from 11.2% (254/2261) to 14.4% (401/2783) (p = 0.003).

Overall, use of CT and MRI for ED patients with LBP increased be-
tween 2005/2006 and 2013/2014, despite publication of multispecialty
imaging appropriateness guidelines in the interim. These findings ex-
pand upon those of Schlemmer et al., who reported 30.1% of patients
without imaging indications received imaging in 2011-2012 [4]. How-
ever, our analysis of a baseline period pre-guideline publication informs
the understanding of whether the release of the guidelines correlated
with a decrease in documented inappropriate imaging; it did not. This
result is especially timely given recent emphasis on LBP imaging as a Pri-
ority Clinical Condition noted by the Centers for Medicare and Medicaid
Services as a target for clinical decision support (CDS) mandated by the
Protecting Access to Medicare Act (PL 113-93), beginning January 1,
2020.

We found an increase in advanced imaging of patients in whom im-
aging was indicated after guideline publication. This may have resulted
from increased awareness of the indications for appropriate imaging,
again potentially due to the guideline. While this increase in appropri-
ate imaging is not concerning by itself, we also saw a similar increase
in advanced imaging for patients who did not have indications for
imaging.

These results suggest that publication of imaging appropriateness
guidelines alone may, paradoxically, prompt increased imaging due to
the identification of greater numbers of patients who have appropriate
indications for imaging — and is also unlikely to decrease imaging in pa-
tients without indications. Prior work has demonstrated that CDS built
on evidence-based guidelines, supplemented by provider practice pat-
tern variation reporting, may help turn this tide [2,5]. Our results have
significant implications for guideline developers, as publication should
be seen as only the first step towards changing imaging ordering prac-
tices. To be most effective, guidelines may need to be converted into
clinical logic statements consumable by CDS [6], embedded in provider
workflow, and implemented as part of broader quality improvement
initiatives.
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