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RE: Appeal Response to the National Quality Forum

To Whom It May Concern:

On behalf of the American Board of Emergency Medicine (ABEM), | have the attached a critical
review of measures IEP-005-10: Pulmonary CT Imaging for Pulmonary Embolism, and |IEP-007-
10: Appropriate Head CT Imaging in Adults with Mild Traumatic Brain Injury.

The mission of ABEM is “to protect the public by promoting and sustaining the integrity, quality,
and standards of training in and practice of Emergency Medicine.” ABEM is a member of the
American Board of Medical Specialties and with approximately 27,500 diplomates, the largest
certifying organization for emergency physicians. ABEM is the gold standard for certification in
emergency medicine. ABEM embraces evidence-based standards, especially those that have
been prospectively validated and shown to improve patient safety and quality care. However,
upon the review and consideration of measures |IEP-005-10 and |[EP-007-10, ABEM has
concerns about the potentially negative impact that these measures might have on the clinical
practice of emergency medicine and patient safety.

| would be pleased to provide any additional information upon your request.
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American Board of Emergency Medicine
Appeal Response to the National Quality Forum

Proposed Measures IEP-005-10: Pulmonary CT
Imaging for Pulmonary Embolism and
IEP-007-10: Appropriate Head CT Imaging in
Adults with Mild Traumatic Brain Injury

The American Board of Emergency Medicine (ABEM) appreciates the opportunity to comment
on the National Quality Forum (NQF) measures IEP-005-10 (Pulmonary CT Imaging for
Pulmonary Embolism) and IEP-007-10 (Appropriate Head CT Imaging in Adults with Mild
Traumatic Brain Injury) during the appeal period.

The mission of ABEM is “fo protect the public by promoting and sustaining the integrity, quality,
and standards of training in and practice of Emergency Medicine.” To that end, ABEM is keenly
interested in the development and promotion of quality measures that enhance the delivery of
emergency care and improve patient safety.

ABEM is the largest certifying organization in emergency medicine with approximately 27,500
diplomates. ABEM is a member of the American Board of Medical Specialties (ABMS), and is
the gold standard for certification in emergency medicine. ABEM's commitment to protecting
the public and improving emergency care is further shown by requiring a recertification
examination (the ConCert exam) and an aggressive maintenance of certification program.
ABEM is a not-for-profit organization and is neither an advocacy nor a membership
organization.

Lest the ABEM response be construed as contrary to the development of quality measures,
ABEM embraces evidence-based standards, especially those that have been prospectively
validated and shown to improve patient safety and quality care. To that end, upon the review
and consideration of measures IEP-005-10 and IEP-007-10, ABEM has concerns about the
potentially negative impact that these measures might have on the clinical practice of
emergency medicine and patient safety.
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Commentary on NQF Measures IEP-005-10:
Pulmonary CT Imaging for Pulmonary Embolism and
IEP-007-10: Appropriate Head CT Imaging in
Adults with Mild Traumatic Brain Injury

Introduction

Pursuant to NQF processes, ABEM offers the following commentary and concerns regarding
measures IEP-005-10 and IEP-007-10. ABEM understands that the period of public comments
concludes May 18, 2011.

Although ABEM might not share all of the opinions of the NQF, ABEM believes that ABEM and
the NQF share several elements of interest. These include:

The provision of quality clinical care to the acutely ill and injured patient

The development of quality measures that enhance the quality of emergency care

The development of quality measures that enhance patient safety

The development of quality measures that do not decrease utilization at the expense of
quality and safety

ABEM is concerned that measures |IEP-005-10 and IEP-007-10 may actually diminish quality
care and decrease patient safety. There remain doubts that the totality of the risks and benefits
of the imaging measures have been adequately considered. NQF measures should meet a
significant scientific threshold. Unfortunately, the original proposal uses selected references,
ignores important contrary study results, and cites conjecture (e.g., Goldhaber SZ. Pol Arch
Med Wewn. 2009). Moreover, caution must be applied to measures that potentially limit
obtaining diagnostic studies that identify disease of considerable medical consequence.
References should be evidence-based and support the development of the quality measure.
Only primary source articles should be used in the citation of specific or quantitative statements.
Finally, IEP-005-10 (CT for PE) is seriously flawed; for example, if a physician orders a CT
pulmonary angiogram (CTPA) despite a normal D-dimer and a low probability, yet the CTPA
shows a central pulmonary embolism (PE), the test is still deemed to be inefficient. Thus,
following a utilization rule will trump an accurate and potentially life-saving diagnosis.

Recommended Actions

Based on the following commentary, ABEM respectfully requests that the NQF undertake the
following actions:

e Withdrawal of IEP-005-10: Pulmonary CT Imaging for Puimonary Embolism
e Withdrawal of IEP-007-10: Appropriate Head CT Imaging in Adults with Mild Traumatic
Brain Injury

Reference

Goldhaber SZ. European society of cardiology practice guidelines on acute pulmonary embolism: an American's commentary and
personal perspectives. Pol Arch Med Wewn. 2009;119:6-7.
PMID: 19341171
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Commentary on IEP-005-10:
Pulmonary CT Imaging for Patients
at Low Risk for Pulmonary Embolism

General Concerns

The measure is calculated as the ratio (percent) of patients who have a documented indication
consistent with guidelines prior to imaging divided by the total number of patients undergoing
CT pulmonary angiography (CTPA). Those guidelines define the numerator to only include
patients with a low clinical probability of PE and a negative D-dimer; a low clinical probability of
PE and no D-dimer performed; and no documentation of a pre-test probability. These
numerator criteria transform this measure into a utilization measure. Notably, if the physician
does not follow the numerator criteria, yet discovers a PE, that case is regarded as inefficient or
“unnecessary.”

If simply documenting the assignment of pre-test probability (including “low” probability), meets
the numerator threshold, then this utilization measure is reduced to an artificial exercise in
documentation. ABEM does acknowledge the need to capture all physician activity in this
situation, and believes that there is some value to defining a pre-test probability (e.g.,
calculating a Wells Score). However, the absence of doing so in a low-probability situation
should not constitute an NQF measure. One runs the risk that physicians who feel that a CT for
PE is indicated will simply document an intermediate probability based on implicit judgment,
resulting in considerably less meaningful activity.

As ABEM understands this quality measure, any documentation of any pre-test probability
satisfies the quality criteria. Further, value cut-offs for D-dimer results will be determined by
each emergency department (ED) or institution a priori, and thus will not have universally fixed
reference standards for D-dimer result interpretations. Specific commercial methodologies
require variable level cut-offs, but for the same assay, a uniform standard could be set. In the
absence of this standard-setting, the measure creates uncertainty in interpreting the subsequent
data.

Another concern is that despite the suggestion that this measure has broad scientific support,
the actual application of this measure occurred at a solitary institution using a fairly specific
computerized physician order entry system with an integrated decision. The ability to implement
this rule in a general fashion is unproved — many EDs do not share this capability. Recall that
31% of all EDs see fewer than 10,000 visits (Muelleman RL. Acad Emerg Med. 2010).

This utilization measure relies heavily on the recommendations published in the European Heart
Journal (Torbicki. Eur Heart J. 2008;29:2276-315). These guidelines use only the Wells Score
(both dichotimzed and trichotimized scales) and the revised Geneva score. Two key risk factors
for PE are absent from these scales: age (absent from the Wells Criteria) has been shown to be
related to the incidence of PE, as has pregnancy. Pregnancy does not appear on either the
Wells or the revised Geneva scores. Such a narrow definition of pre-test risk factors could
errantly bias physicians away from performing studies in patients with a greater risk of
thromboembolic disease.
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The Goldhaber reference (Goldhaber SZ. Pol Arch Med Wewn. 2009;119:6-7) used to support
the original development of the measure is a reflection essay. Interestingly, Dr. Goldhaber's
direct observations seem to undercut the use of revised Geneva and Wells scores in European
hospitals. In his commentary, Dr. Goldhaber makes the remark that, “When rounding in
European hospitals, | have not found routine use of any standardized clinical predication rule for
PE.”

In reference to the use of D-dimer assays, the Di Nisio paper from Italy is a meta-analysis that
shows the tremendous variability among D-dimer assays (Di Nisio M. J Thromb Haemost.
2007). Moreover, it confirms the notion that highly sensitive D-dimer assays (essential to
exclude disease) could increase the amount of diagnostic imaging. Thus, the suggestion that
the use of D-dimer assays will decrease the rate of imaging is refuted. Additional remarks from
the article include:

e “Compared to other D-dimer assays, the ELFA, microplate ELISA and latex quantitative
assays have higher sensitivity but lower specificity, resulting in a more confident
exclusion of the disease at the expense of more additional imaging testing.”

e “ ..we found a trade-off between sensitivity and specificity between the various models

e ‘“In general, systematic reviews of diagnostic accuracy studies are challenged by the
variability in design characteristics of the primary studies and by poor quality of
reporting. Our results confirm the findings of previous evaluations, which showed that
the type of reference standard and age significantly affect the estimated accuracy.”

e “As the exclusion of venous thromboembolism is the main goal of the D-dimer test, high
sensitivity of the assay is required. However, the specificity of the test determines the
number of further imaging procedures required. Our analysis showed the typical inverse
relationship between sensitivity and specificity[:] D-dimer methods with a high true-
positive fraction also have a higher false-positive fraction. As a consequence, a larger
number of patients with a positive result will be referred to additional imaging tests if D-
dimer methods with high sensitivity, such as the D-dimer ELFA, are used" [emphasis
added].

When highly sensitive D-dimer assays are used (and highly sensitive studies must be used to
assure patient safety), there is likely to be an increase in the amount of imaging if the results of
the D-dimer assays are strictly integrated into decision making.

ABEM is concerned that this measure could dissuade physicians from ordering a diagnostic
study when clinical uncertainty exists. Moreover, the measure relies on the hospital to have a
highly sensitive D-dimer in order to exclude PE. The authors provide little assurance that D-
dimer cut-offs will be standardized and that all cut-off levels will have a sufficiently high NPV.
Since the emergency physician (EP) must make an absolute decision with limited and
sometimes contradictory information in a time-compressed environment regarding a potentially
fatal condition, a high NPV is of paramount importance. This proposed measurement lacks the
support and proof of this requisite patient safety element.

This measure is predicated on the assumption that CTPA is being used unnecessarily in
patients with very low likelihood of PE. There is little evidence offered that CT pulmonary
angiograms (CTPAs) are ordered too often or unnecessarily. Regional variation does not by
itself suggest overuse. This could be a reflection of widespread underuse of imaging. Given
the high rate of missed PE as demonstrated by autopsy, CTPA may well be under-ordered.
Physicians do not order CTPAs on every patient with “cardinal signs or symptoms” of PE such
as dyspnea or CP; over ten million people present to the ED with PE-like symptoms each year.
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Additional Concerns

PE remains a frequent cause of sudden death. Based on autopsy results, the incidence of PE
is significantly underestimated. Despite the lethality of this condition, diagnosing PE can be
difficult due to vexing protean and vague presentations. The proposed imaging measure seems
to have the goal of restricting imaging use. There appears to be a potential default to a simple
exercise in documentation. And importantly, the measure does not appear to balance concerns
of ionizing radiation exposure against all-cause mortality.

The approach outlined in IEP-005-10 is already familiar to EPs, the majority of whom integrate
D-dimer testing into their clinical decision making (Kabrhel. Acad Emerg Med. 2009). This
measure should not be endorsed by the NQF because there must be a liberal (not restrictive)
approach to diagnostic imaging for PE. The solution to more frequently diagnosing this elusive
and potentially fatal condition is not to restrict the use of the primary diagnostic tool. Ironically,
despite the intention of this utilization rule to reduce the number of CTPAs, as highly sensitive
D-dimer use is stressed, the inversely high false-positive rate may increase the number of
CTPAs performed.

The rule as proposed (especially as outlined in the European guidelines) has not been
sufficiently and prospectively validated in a U.S. trial. Though many peer-review references are
provided in the original measure development, the results are inconclusive and conflicting.

Measure IEP-005-10 should be repealed by the NQF for reasons that include:

The risk of limiting the diagnostic approach for a high-mortality condition.

e The significant under-diagnosis of PE based on autopsy resulits.
The significant under-appreciation for the frequency of PE based on the detection of
incidental PE. Moreover, incidental PEs are frequently missed on the initial reading of a
study. This is not cited to be critical of radiology, it simply helps to better characterize
the challenge of diagnosing PE.

e Concern about the discordant interpretation rate. Again, this is not cited to be critical of
radiology, but to characterize the challenge in accurately diagnosing PE.

e The fact that computer-assisted detection can aid in detecting PEs that are missed on
initial review.

e D-dimer assays are variable based on the methodology used. Moreover, different cut-off
levels result in varying sensitivities and specificities.

e Well's Criteria has an insufficient inter-rater estimation, especially when applying this to
the trichotomized pre-test ranking.

General Discussion

Despite the high mortality (Goldhaber. Lancet. 1999), PE remains a frequently missed diagnosis
due to the often nonspecific clinical signs and symptoms (Michota. Clin Cornerstone. 2005).
Despite the premise of the proposed quality measure, EPs are already selective about the
patients they send for CTPA. If every patient who had a “cardinal” sign or symptom of PE (e.g.,
chest pain, tachypnea, dyspnea, tachycardia, shock, or anxiety) were imaged, the number of
CTPAs would increase dramatically. The lethality of PE is considerable. Though mortality
statistics vary, in one study of 320 patients who developed PE, 121 (38%) died prior to
discharge (Proctor. Cardiovasc Surg. 1997).
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The diagnosis of PE is so enigmatic that the diagnostic opportunities should not be limited. Ina
survey of 583 physician-reported errors, PE (tied with drug reaction or overdose) was the most
commonly missed or delayed diagnosis (Schiff. Arch Intern Med. 2009). The most common
source of the error was the failure to order the proper test (also an errant report and errant
follow-up of lab reports). Thus, CTPA might be under-ordered, contributing to the number of
missed PEs.

Autopsy Data

Several autopsy-based series demonstrate an underestimation of PE, and further prove that PE
is a commonly missed diagnosis (Thurnheer. Eur J Intern Med. 2009; Steiner. Cardiovasc
Pathol. 2007; Shojania. Qual Saf Health Care. 2005; Rao. Am J Clin Pathol. 1990, Stevanovic.
Hum Pathol. 1986; Perkins. Crit Care. 2003; Bedell. Arch Intern Med. 1986; Walden. Int Angiol.
1985; Mercer. Postgrad Med J. 1985; Kotoviczl. Clinics (Sao Paulo). 2008). Specifically, in
Rao’s work over half of autopsies (97 of 188) revealed unexpected diagnoses, the most
common of which was missed PE (Rao. Am J Clin Pathol. 1990). Another study showed a 29%
discrepancy rate between clinical and autopsy diagnosis. In discrepant cases, PE was
unrecognized in 84% (Stevanovic. Hum Pathol. 1986). Even among critically ill patients, the
postmortem findings were in complete agreement with pre-death diagnoses in 45% of cases.
Again, PE was among the most frequently missed diagnoses (Perkins. Crit Care. 2003). PE
accounts for a large number of fatalities post-cardiac arrest in which there is a major missed
diagnosis (Bedell. Arch Intern Med. 1986). This evidence is the source of our conclusions
about the incidence of PE being considerably underestimated in the absence of comprehensive
necropsy data. In summary, the autopsy data suggest that PE is under-diagnosed,
epidemiologically under-estimated, and clinically elusive.

Occult Pulmonary Emboli

A further challenge to detecting pulmonary emboli is the degree to which the disease is occult.
An incidental finding in an asymptomatic patient might seem benign, but it could, however, be a
harbinger of potentially fatal disease. When otherwise occult PEs are detected, anticoagulation
is typically recommended. One prospective evaluation of 487 patients receiving contrast-
enhanced MDCT of the chest found that 6% of patients had an “incidental” PE (Ritchie. Thorax.
2007). To illustrate the challenge of interpreting the CT studies, the Ritchie study shows that of
the 28 patients with PE, nine cases (32%) were missed on initial review by the radiologist.
Somewhat similar results were found in oncology patients, for whom the rate of unsuspected
incidental PE was 4% (Gladish. Radiology. 20086). Of note, 75% of the PEs were not reported by
the radiologists on the initial interpretation. In another study of patients from a cancer center, 91
PE cases were analyzed (Engelke. Clin Radiol. 2006). Of these, 35 were suspected of having
PE and 56 were not. Over half of patients (48 of 91) had true-positive diagnoses, and 47% (43
of 91) had an initial false-negative radiological diagnosis. The challenge of undetected occult
PE means that a sufficiently high NVP is difficult to achieve.

Discordant Interpretation

To effectively promulgate patient safety, accurate diagnoses are essential. This is particularly
applicable for avoiding missed diagnoses of potentially fatal conditions. Inter-rater agreement
should be extremely high for conditions that have grave consequences. Few studies examining
inter-observer agreement for CTPA have been published. One study showed a kappa of 0.83
for proximal emboli, which seems good. However, none of the radiologists in the study
accurately identified all of the proximal PEs. In fact, for individual radiologists, the kappa values
ranged from 0.54 to 0.89 for identifying proximal disease. Notably, the kappa was only 0.61 for
segmental emboli and 0.38 for subsegmental emboli (Ghanima. Acta Radiol. 2007). When a
panel of general radiologists was evaluated, the radiologists detected only 157 of 212 emboli,
thus missing 26% of PEs (Buhmann S. Acad Radiol. 2007). More specifically, 2 of 65 (3%)
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central emboli were missed, and 44 of 147 (30%) of peripheral emboli were missed. There
were nine false-positive results by the general radiologists. The challenge with accurate
interpretation further accents the challenge of providing a sufficient NVP that is high enough to
safely discharge patients from the ED.

Computer-assisted Diagnosis

Considering missed interpretation rates, as well as the total number of CTPAs performed daily
in the U.S., a considerable number of PEs will be missed. Computer-assisted detection (CAD)
is an opportunity to prevent patient harm from missed diagnoses. In one series of 292
consecutive CTPAs, there were originally 67 positive studies for PE. CAD discovered an
additional seven cases of PE that were originally missed (Wittenberg. Eur Radiol. 2010). Thus,
over 9% of all PEs were originally missed. CAD can also yield a high rate of false-positive
results, but it has a high NPV (Maizlin. J Thorac Imaging. 2007). Moreover, additional lung
lesions are detected using CAD. One report reviewed 100 chest CTs that were interpreted as
“normal” at clinical double reading. In 33 patients, CAD reported 53 lesions that had been
missed (Peldschus. Chest. 2005). Of these, 9% were of “high significance,” 40% were of
“intermediate significance,” and 51% were of “low significance.” The authors concluded that
“significant lung lesions are frequently missed at routine clinical interpretation of chest CT
studies but may be detected if CAD is used as an additional reader.”

D-dimer

D-dimer assays contribute to the clinical determination of which patients should undergo CT.
Given the NPV in low-probability patients, D-dimer levels can be integrated as a guide, but not
an absolute rule for the clinician. The high false-positive rates have led to CT imaging in some
low-probability patients, when CTPA would otherwise not have occurred. One caution related to
relying too heavily on D-dimer assays is that the sensitivity of the assay is dependent on the
embolus location (De Monyé. Am J Respir Crit Care Med. 2002). Though the sensitivity was
93% for segmental or larger emboli, it was only 50% for subsegmental emboli. The authors
conclude that, “D-dimer concentration and the accuracy of D-dimer assays are clearly
dependent on embolus location and smaller, subsegmental emboli may be missed when D-
dimer assays are used as a sole test to exclude pulmonary embolism.” This is extremely
problematic, since subsegmental PEs may additionally have a more cryptic clinical presentation.
Therefore, the D-dimer, though a good test, should not be proscriptive in the clinical decision to
obtain imaging. Even when “optimal” cut-offs are determined, PE will be missed (Vermeer.
Thromb Res. 2005).

Given the hospital-to-hospital variability of D-dimer assay types and cut-off values for
normal/elevated levels, there is too much uncertainty for the widespread use of a decision tool
that employs D-dimer testing as an absolute measure for quality. Establishing lower cut-off
levels to increase the NPV will paradoxically increase the number of chest CTs ordered for the
exclusion of PE.

Inter-rater Reliability and the Wells Criteria

The Wells Criteria for determining pre-test probability is suggested as part of this measure. Both
Wells and the revised Geneva scores are reasonable criteria to guide, but not determine
medical decision making. One of the challenges to using the Wells Score is that certain high-
risk factors such as age and hypoxia are not included. Moreover, when prospectively
examined, the inter-rater agreement was only moderate for trichotomized scoring (kappa=0.54),
which is probably an insufficient agreement upon which to base a key factor in a quality
measure (Wolf SJ. Emerg Med. 2004).
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The Elderly and PE

A concerning omission to this measure is the failure to adequately consider the increased risk of
PE in the elderly. One summary article states that, “[d]iagnostic algorithms able to rule out PE
and validated in young adult patients may have reduced applicability in elderly patients”
(Masotti. Vasc Health Risk Manag. 2008).

The Potentially Errant Assumption of Overuse

One of the consequences of maintaining this measure could be that the number of CTPAs might
increase. Paradoxically, when some protocols, similar to this measure, have been used, the
rate of imaging increases. If D-dimer levels are used in such a way as to have a high NVP and
thus include patients for imaging, an increase in the number of CTPAs might likely occur. This
possibility is raised in one of the references used to develop the measure (Di Nisio. J Thromb
Haemost. 2007). This increase actually occurred when applied in clinical practice. In the
investigation led by Kline et al. (Kline. Ann Emerg Med. 2004), the use of a protocol including a
D-dimer for determining the appropriateness of imaging nearly doubled the frequency with
which CTPAs were ordered: 0.74% versus 1.42% of all patients. Interestingly, EPs were more
likely to not image a patient with an elevated D-dimer, in contrast to those physicians who still
ordered a CTPA despite a normal D-dimer.

Clinicians failed to order protocol-specific pulmonary vascular imaging in 109
(19%) of 578 patients, and clinicians overrode a negative protocol to order
pulmonary vascular imaging in 63 (8%) of 752 patients. These data suggest that
clinicians were more likely to disregard the results of positive testing rather than
negative testing.

Therefore, there is limited proof offered that there is a problematic over-ordering of CTPAs. To
the contrary, there is proof that decision algorithms can increase the use of CTPA.

Summary

When accepting a measure such as this, all-cause mortality must be considered. Despite the
assumption (which is poorly supported by the references) that there are too many unnecessary
CTPAs, the reality might well be that there are too few CTPAs. Restricting diagnostic inquiry in
a potentially fatal condition that is under-diagnosed is unwise.

Recommendation

ABEM requests that the NQF reconsider and withdraw this measure.
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Commentary on IEP-007-10:
Appropriate Head CT Imaging in Adults with
Mild Traumatic Brain Injury

Percent of all aduits who presented within 24 hours of a non-penetrating head injury with a
Glascow Coma Scale (GCS) >13 and underwent head CT for trauma in the Emergency
Department (ED) who have a documented indication consistent with guidelines prior to imaging.

ABEM is concerned about this measure and its description. The “guidelines” considered under
this rule are the American College of Emergency Physicians (ACEP) 2008 guidelines by Jagoda
AS, et al. (Jagoda. Ann Emerg Med. 2008).

General Concerns

Numerator Statement

The numerator statement, though mirroring the ACEP 2008 guidelines, is too exclusive to have
a sufficient negative predictive value (NPV). The EP must not only identify trauma-related
surgical conditions, he or she must also determine the disposition — is this patient safe to send
home? Such determination requires broader numerator inclusion criteria for this calculation.
For example, any patient with a post-concussive seizure should have a head CT. Likewise, the
age threshold of 60 or 65 years (depending on loss of consciousness) should arguably be lower.
Finally, patients with alcohol intoxication with minor head trauma should be considered for CT
evaluation irrespective of any loss of consciousness.

A number approaching 1.0 appears to reflect favorable performance for this measure, whereas
a number approaching 0.0 is unfavorable.

Finally, the numerator statement does not explicitly state that the only numerator patients are
those who receive a CT. As written, any patient who meets the criteria (even without
undergoing CT scan) is included in the numerator. Thus, the resulting measure can exceed 1.0.

Denominator Statement

The denominator statement includes patients only with a GCS of 14. This is confusing, and
should also include patients with a GCS of 15. Beyond that, ABEM is concerned about coupling
GCS 14 and GCS 15 patients into the same risk group. Patients with GCS 14 are at greater risk
for abnormal CT findings.

Denominator Exceptions
ABEM suggests that a GCS of 14 also be included as a denominator exception.

Supporting Guideline and Other References

ABEM finds the guideline support to be extremely modest. The primary support for this
recommendation is the ACEP 2008 mild traumatic brain injury (mTBI) guidelines, which are
largely an amalgam of the Canadian and New Orleans criteria. Four other mTBI decision rules
are noticeably absent. These include the guidelines from the following groups:

Neurotraumatology Committee of the World Federation of Neurosurgical Societies
National Emergency X-Radiography Utilization Study Il (NEXUS-II)

National Institute of Clinical Excellence (NICE)

Scandinavian Neurotrauma Committee
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Further Commentary

Understanding Low-Risk versus Mild Traumatic Brain Injury (mTBI)

When approaching the clinical decision making surrounding CT imaging of the brain for the
evaluation of trauma, it is extremely important (albeit often overlooked) to establish clear
definitions of minor brain trauma and risk strata. “Mild head injury” or “mild traumatic brain
injury” (often defined as GCS 13-15 or GCS 14-15) is not equivalent to “low risk” (see
discussion in Schwartz DT. Emergency Radiology. 2000, pgs. 385-6).

The Neurotraumatology Committee of the World Federation of Neurosurgical Societies
considers low risk mTBI to be a Glasgow Coma Score (GCS) of 15 and without a history of loss
of consciousness, amnesia, vomiting, or diffuse headache (Servadei. J Neurotrauma. 2001).
Medium-risk mTBI patients have a GCS of 15 and one or more of the following symptoms: loss
of consciousness, amnesia, vomiting, or diffuse headache. They recommend that a head CT be
obtained in these patients. According to this risk stratification scheme, high-risk mTBI patients
have a GCS of 14 or 15, with a skull fracture and/or neurological deficits. The high-risk group
also includes patients with any of the following: coagulopathy, drug or alcohol consumption,
previous neurosurgical procedures, pretrauma epilepsy, or age older than 60 years. Truly low-
risk patients do not require imaging. High-risk patients receive scanning. The greatest
challenge is determining which clinical factors should direct imaging in the medium-risk group.
The difficulty with the designation of mTBI is that it does not provide adequate discrimination for
precise clinical decision making. Fortunately, the measure authors exclude patients with a GCS
of 13. Still, the denominator statement insists upon including GCS 14 patients. The ED patient
with a GCS score of 14 is not “low risk” for intracranial injury. “Trauma patients in the ED with
GCS scores of 13 or 14 should all undergo emergency CT scanning” (Schwartz. Emergency
Radiology. 2000. pg. 386). As many as 21% of patients with mTBI will have a CT abnormality
(Jacobs. J Neurotrauma. 2010).

A GCS of 15 does not exclusively determine low risk. In a large meta-analysis of over 24,249
patients with an mTBI and a GCS of 15, the frequency of pathologic CT findings was about 8%
(af Geijerstam. Acta Neurochir (Wien). 2003). Another study showed that over 7% of patients
with mTBI and a GCS of 15 will have an abnormal CT (Mikhail. Am J Emerg Med. 1992). Of
additional note, the Mikhail study shows that age was a risk factor for intracranial injury for
patients older than 40 years. Moreover, any loss of consciousness (LOC) or posttraumatic
amnesia, by themselves, appear to warrant imaging. In the proposed measure, the LOC must
be accompanied by other signs or symptoms. Stein et al. found intracranial lesions in nearly
12% of patients with a GCS of 15 and any LOC or posttraumatic amnesia (Stein. Neurosurgery.
1990). In this same series, similar patients with a GCS of 14 had an incidence of over 18%
intracranial lesions. This demonstrates the higher incidence of intracranial lesions among
patients with a GCS of 14 compared to patients with a GCS of 15. Admittedly, heterogeneity
has not been demonstrated in all series examining mTBI (Tellier. Brain Inj. 2009). Finally, for
purposes of defining low risk, the GCS must be narrowly defined. A GCS of 15 should not be
applied to patients who have any resultant impairment in mental status (Schwartz. Emergency
Radiology. 2000. pg. 387). This is consistent with the NEXUS-II criterion that any abnormal
level of alertness or altered behavior requires CT imaging (Mower. Ann Emerg Med. 2002). The
need for imaging with even mild cognitive impairment was also shown to be an independent risk
factor for intracranial hemorrhage resulting from trauma (Dunham. J Trauma. 1996).

Physicians Already Select

EPs currently order CT scans based on clinical presentation and risk variables. Physicians are
more likely to order a CT of the head in mTBI when the patient is older, has documented loss of
consciousness (LOC) and/or post-traumatic amnesia, is nauseous or vomiting, or arrived by
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ambulance, particularly to an urban hospital (Ryu. Can J Neurol Sci. 2009). Still, if there is to be
an effort to mitigate the presumptions of over-triage (Tellier. Brain Inj. 2009), it should not be
done using the proposed measures based on the ACEP 2008 guidelines.

Criteria Selection Is Incomplete

Attempts to prospectively develop reliable clinical guidelines for imaging in head trauma have
been extremely difficult, especially when trying to achieve a very high sensitivity and a high NPV
(Ibafiez. J Neurosurg. 2004). This is true even when independent risk factors can be
determined. Ibafiez concludes that, “[a]voiding systematic CT scan indication implies a rate of
misdiagnosis that should be known and assumed when planning treatment in these patients by
using guidelines based on clinical parameters.”

The criteria for CT evaluation that are found in the ACEP 2008 guidelines are derived largely
from the Canadian Rules and the New Orleans Rules (Stiell. Ann Emerg Med. 2001, and
Haydel. N Engl J Med. 2000). Unfortunately, in a recent prospective comparison of 7,955
patients by Stein et al., these two decision rules did not perform as well as others (Stein. Ann
Emerg Med. 2009). The six decision rules that Stein compared were the Canadian CT Head
Rule; the Neurotraumatology Committee of the World Federation of Neurosurgical Societies; the
New Orleans; the National Emergency X-Radiography Utilization Study Il (NEXUS-II); the
National Institute of Clinical Excellence (NICE) guidelines; and the Scandinavian Neurotrauma
Committee guidelines. This analysis showed that the NEXUS-II and the Scandinavian
Neurotrauma Committee clinical decision rules had the best combination of sensitivity and
specificity. As ongoing prospective validation for NEXUS-II is taking place, it is premature to
adopt clinical guidelines that will probably soon be replaced by superior decision rules.
Because core measures tend to be followed for long periods of time, it is prudent to avoid the
hasty adoption of a sub-par performance metric.

Loss of Consciousness and Post-traumatic Amnesia

Under the ACEP 2008 Guidelines, LOC and post-traumatic amnesia (by themselves) are
insufficient criteria to justify CT scanning. Countering this, Stein has shown that LOC and post-
traumatic amnesia are sufficient, by themselves, to warrant obtaining a head CT (Stein. Brain
Inj. 1993). This report further concludes that “a normal or near-normal mental status
examination in a head-injured patient on arrival at the ED is inadequate to exclude a potentially
serious intracranial lesion.”

The proposed rule suggests that even with LOC, there must be an accompanying symptom.
This is a potentially dangerous strategy. Inamasu et al. recommend that any patient who
sustains LOC should receive a CT scan, which is in stark contrast to the ACEP 2008 guidelines
(Inamasu. Am J Emerg Med. 2000).

The Intoxicated Patient

The ACEP 2008 guidelines are further incomplete in that they do not include CT imaging in
intoxicated patients who sustain cranial trauma under all circumstances. According to the
proposed quality measure, if the intoxicated patient sustains mTBlI, yet does not have LOC, the
patient should not receive a head CT. This is extremely problematic given the variable histories
and confounded examinations that are manifest in intoxicated patients.

Post-traumatic Seizure

The proposed measure does not adequately consider post-traumatic seizure (PTS) as an
indication for CT imaging in mTBI. Four of the six most widely accepted decision guidelines for
mTBI use post-traumatic seizure (by itself) as an indication for head CT in mTBI. These four
guidelines are the Neurotraumatology Committee of the World Federation of Neurosurgical
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Societies, the New Orleans, the National Institute of Clinical Excellence (NICE) guidelines, and
the Scandinavian Neurotrauma Committee guidelines. Under the ACEP 2008 guidelines, PTS
is only an indication for CT if LOC occurred. According to the proposed quality measure, if there
has been no LOC, then PTS is not an indication for CT. This is concerning. Independent risk
factors for early PTS include subdural hematoma and brain contusion (Wiedemayer. Brain Inj.
2002).

Cost Effectiveness

Stein et al. found that head CT for mTBI was cost effective as a general practice and offered
better outcomes when compared to alternative diagnostic strategies (Stein. J Trauma. 2006;
Stein. Ann Emerg Med. 1991). Others have also found CT to be a cost-effective monitoring
strategy (af Geijerstam. Emerg Med J. 2004).

Acceptable Risk

What is not explicitly stated in IEP-007-10 is the acceptable risk for missing significant
intracranial lesions in the mTBI patient. Absolute risk in the mTBI, low-risk patient has not been
defined. The asymptomatic patient remains a concern. The inclusion of all patients 2 65 years
of age, and some patients = 60 years in the proposed measure partially mitigates this concern.
The risk of CT-detected occult injury (including epidural and subdural) has been studied in the
elderly (2 65 years). Occult injury occurs in 2.2% of the elderly. Occult injury also occurs in the
younger patient, and are also found in 0.8% of younger patients (Rathlev. Acad Emerg Med.
2006).

Recommendation

ABEM requests that the NQF reconsider and withdraw this measure.
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