
Search trends are only proxies for engagement, and sen-
tinel surveillance (such as surveys) will clarify these early find-
ings. However, our findings demonstrate the power of grass-
roots movements to respond to large-scale public health crises.
These results suggest that #MeToo may have reduced the
stigma of sexual harassment and/or assault as more seek help.5

Public health investments in preventing sexual harass-
ment and/or assault is disproportionately small compared with
the scale of the problem,6 in part because the problem is hid-
den from the public. With millions more persons than ever voic-
ing their needs months after #MeToo began, public health lead-
ers should respond by investing in enhanced prevention
training and improving resources for survivors.
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Temporal Trends in Unstable Angina Diagnosis Codes
for Outpatient Percutaneous Coronary Interventions
Recent health care policy initiatives have focused on reduc-
ing misuse or overuse of expensive cardiovascular proce-

dures. The appropriate use
criteria (AUC) for coronary
revascularization were re-
leased in 2009 with the aim of
reducing inappropriate per-
cutaneous coronary interven-

tions (PCIs).1 In addition, national efforts to provide hospitals
with information about their performance on PCI appropri-
ateness began in 2011.2

Since these initiatives were enacted, the volume of PCIs
performed for nonacute indications in the United States has
declined, as have rates of PCIs considered inappropriate.3,4

Some have declared this a policy success—that the fewer in-
appropriate PCIs performed nationally reflect better selec-
tion of patients likely to experience improved outcomes. How-
ever, it may be that these initiatives incentivized physicians
to classify patients with stable chest pain as having unstable
angina (UA) to meet AUC. To explore this possibility, we ex-
amined trends in PCIs coded for acute indications in the out-
patient setting in 3 large and geographically dispersed states.
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Figure 1. Proportion of Percutaneous Coronary Interventions (PCIs)
Coded for Acute Indications in the Outpatient and Inpatient Settings
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both outpatient and inpatient settings) for each state by year.
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Methods | Using Healthcare Cost and Utilization Project state
databases, we identified all inpatient and outpatient PCIs in
New York, Michigan, and Florida from 2010 to 2014. Percuta-
neous coronary interventions were classified as acute if asso-
ciated with a primary or secondary diagnosis of UA or acute
myocardial infarction (AMI). We then calculated the propor-
tion of outpatient PCIs coded for acute indications relative to
total PCIs performed in each state by year. Percutaneous coro-
nary interventions performed for AMI and UA in an outpa-
tient setting should be infrequent and remain stable over
time—a significant increase would suggest potential shifts in
diagnostic and/or coding patterns. We also characterized the
proportion of acute inpatient PCIs relative to total PCIs.

Results | A total of 615 649 PCIs were performed in both the in-
patient and outpatient setting from 2010 to 2014. The propor-
tion of outpatient PCIs coded for acute indications increased
over time in New York (0.6% to 8.3%), Michigan (2.4% to 6.5%),
and Florida (2.4% to 3.8%) (Figure 1A). This increase was driven
by a substantial rise in the crude number of outpatient PCIs
coded for UA (New York, 242 to 3179; Michigan, 587 to 1426;
Florida, 1231 to 1686). The number of outpatient PCIs coded
for AMI were lower, but also increased: New York (49 to 435),
Michigan (90 to 162), and Florida (134 to 192) (Figure 2). In the
inpatient setting, PCIs coded for acute indications increased
in 2 states (Figure 1B).

Discussion | Overall, we found that outpatient PCIs coded for
acute indications increased in 3 states in the years following
initiatives designed to reduce rates of inappropriate PCIs. In
New York, the proportion of PCIs labeled as acute, but per-
formed as outpatient procedures, increased 14-fold, driven
largely by a rise in PCIs performed for UA. Similar, but less pro-
nounced, patterns were observed in Michigan and Florida.

The observed rise in outpatient PCIs performed for acute
indications is inconsistent with population-level trends.5 Our
data raise the possibility that physicians increasingly classi-
fied patients with stable chest pain as UA in the outpatient set-

ting, or that hospitals shifted coding patterns, potentially ow-
ing to external factors including reporting of appropriateness
or differences in reimbursement. The significant increase ob-
served in New York may have been driven by additional state
policy initiatives—notably, the 2011 announcement that inap-
propriate PCIs performed for patients insured by Medicaid
would no longer be reimbursed.6 It is also possible, however,
that outpatient PCIs were coded more accurately or that PCIs
performed for acute indications shifted from the inpatient to
outpatient setting over time, though the stable-to-rising rates
of acute PCI performed in the inpatient setting make this less
likely.

Overall, our findings suggest that observed declines in
inappropriate PCIs3,4 may, in part, be related to shifts in diag-
nostic and/or coding practices. Further study is needed to un-
derstand the rise in outpatient PCIs coded for UA. These data
also highlight the need for developing mechanisms to more
accurately assess PCI appropriateness.
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Figure 2. Number of Percutaneous Coronary Interventions (PCIs) Performed for Unstable Angina or Acute Myocardial Infarction
in the Outpatient Setting
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Invited Commentary
Gaming, Upcoding, Fraud, and the Stubborn
Persistence of Unstable Angina
Unstable angina (UA), previously known as crescendo or
preinfarction angina, is one of the acute coronary syndromes
(ACS) that includes non–ST-segment elevation myocardial
infarction (NSTEMI) and ST-segment elevation MI (STEMI).
Unstable angina is unique among the ACS in that, despite
clinical evidence of myocardial ischemia, biomarkers of
myocardial necrosis are not elevated.1 Symptoms and signs
of ischemia are usually controlled by antianginal medica-
tions, systemic anticoagulation, and antiplatelet therapy but

coronary angiography and revascularization, usually by
percutaneous coronary intervention (PCI) are generally per-
formed on an urgent or semiurgent basis to prevent progres-
sion to MI. In the early 1990s, in an era that preceded

widespread use of troponin
assays, UA was one of the
most common reasons for
hospital admission.1 With
the introduction of more
sensitive troponin biomark-

ers, an increasing proportion of patients previously diag-
nosed with UA began being reclassified as NSTEMI based on
elevation of biomarkers. For example, in the TIMI 3 trial,
conducted between 1989 and 1992, 25% of patients classi-
fied as UA based on absent creatine kinase (CK)-MB mea-
surements had conventional cardiac specific troponin I
(cTnI) levels of 0.4 ng/mL or more (to convert to μg/L, multi-
ply by 1.0), a relatively high cutoff compared with current
standards.2 The reclassification of patients with UA to
NSTEMI has continued because the upper reference limit
(URL) has been adjusted downward in recognition of the
increased risk of adverse events with even minimal troponin
elevations.1 With the introduction of more sensitive tropo-
nin assays beginning in around 2010, the number of patients
who present with an ACS without a rise in detectable tropo-
nin has continued to decline. In a post hoc analysis of the
PROTECT-TIMI 30 trial, published in 2009, 82% of patients
with typical features of UA including rest pain exceeded the
URL of a high-sensitivity assay by 8 hours, thus shifting their
diagnosis to NSTEMI.3 As a result, in 2013, Braunwald and
Morrow proposed it was time to prepare a requiem for UA,
and they concluded that “it is not clear that ACS events can
occur without some increase in circulating cTn when mea-
sured by a high-sensitivity assay.”1(p2455)

Despite this well-reasoned, biologically based prediction
of its demise, UA is alive and well. In 2014, when sensitive tro-
ponin assays were widely available, 40% of PCIs in the United
States were coded as being performed for UA.4 The high
percentage of PCI for UA in an era of increasingly sensitive
biomarkers has long suggested that at least some patients
with stable angina are being upcoded to a diagnosis of UA. In
the current issue of JAMA Internal Medicine, Wadhera et al5

now provide more evidence of upcoding (euphemistically
referred to as “gaming”). Using administrative data, they
describe the trends in PCI being performed for UA and
NSTEMI in the outpatient setting from 2010 to 2014 in
3 states.5 In theory, a patient with a true ACS would be admit-
ted to the hospital and not be treated in the outpatient set-
ting. Nevertheless, the authors document both an increase in
the proportion and the raw number of PCIs being performed
for acute conditions in the outpatient setting, driven by PCI
for UA. This rise did not correlate with a decrease in PCIs for
acute conditions on inpatients, which might have suggested
shifting of the admission classification from inpatient to out-
patient. The trend was most evident in New York, where the
proportion of PCIs coded for acute conditions in the outpa-
tient setting rose 15-fold from 0.6% to 8.3%, again being
driven by UA.
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Upcoding may be an unintended consequence of and fa-
cilitated by the appropriate use criteria (AUC), which were de-
veloped to codify the appropriateness of coronary revascular-
ization for patients with various clinical syndromes. In the
AUC for ACS, UA and NSTEMI are considered equivalent with
no setting specified in which revascularization is “rarely
appropriate.”6 In contrast, the AUC for stable angina includes
thresholds for symptoms, prior antianginal therapy, and re-
sults of noninvasive stress testing in determining appropri-
ateness of PCI.7 In a 2011 study of over 500 000 PCIs from more
than 1000 hospitals, PCIs performed in the acute setting
(STEMI, NSTEMI, and high-risk UA) were almost uniformly clas-
sified as appropriate. However, among patients receiving PCI
in nonacute settings, 50% of the procedures were classified as
appropriate, 38% as uncertain, and 12% as inappropriate.8

Whereas more recent data has documented a decline in the
number of inappropriate or rarely appropriate PCIs,4 the study
by Wadhera et al suggests that some of that decline may be
driven by upcoding, falsely and intentionally misclassifying
patients with stable angina as UA. The fact that in the United
States in 2014, only 13% of PCI were performed for stable
angina,4 whereas in the United Kingdom during the same
year, 33% of PCI were for stable angina provides further
evidence of upcoding of stable angina patients (Mamas A.
Mamas, MA, DPhil, MRCP; personal written communication;
August 22, 2018).

The rationale for upcoding of UA remains unclear but very
concerning. The AUC were intended for internal quality im-
provement and benchmarking by PCI programs. Thus, with-
out public disclosure of the appropriateness of procedures per-
formed by individual hospitals or cardiologists, there is no
motive for upcoding to improve the public perception of qual-
ity and enhance referrals. Furthermore, since the indication
for PCI (stable angina vs UA) does not affect reimbursement,
differential payment is unlikely to explain upcoding. A more
likely albeit troublesome explanation could be to justify per-
formance of PCI in patients who may not need the procedure.
Because many patients with stable angina will become asymp-
tomatic on medical therapy, current guidelines recommend PCI
in the setting of stable angina only for patients with anginal
symptoms refractory to medication.9 Thus, in the absence of
a better explanation, it seems that upcoding to unstable an-
gina is being used to circumvent the guideline-mandated trial
of medical therapy prior to PCI and thereby justify inappro-
priate PCI in stable angina patients. This practice, at best, dam-
ages the credibility of the profession, increases health care
spending, violates patient autonomy, puts patients at risk of
procedural complications and, at worse, may cross the thresh-
old into criminal activity if used to extract reimbursement for
unindicated procedures. Of note, the federal False Claim Act
imposes civil liability on any person who knowingly submits
a false or fraudulent claim to the Federal Government, includ-
ing Medicare and Medicaid while the Criminal Health Care
Fraud Statute prohibits knowingly defrauding any health care
benefit program.10

Although, the cardiology community has long been a leader
in data collection and voluntary quality improvement, it is time
for cardiologists individually and collectively to do more to po-

lice themselves before outside forces do. Turning a blind eye
toward the biologically implausible diagnosis of UA driving
40% of PCIs performed in the United States has undoubtedly
resulted in unnecessary procedures, health care expendi-
tures, and patient harm. Registries should be regularly au-
dited for coding accuracy and penalties imposed for upcod-
ing. Third-party payers should scrutinize claims for PCI
performed for UA. In the meantime, we encourage all stake-
holders to question the diagnosis of UA in patients with an-
gina and negative biomarkers. In that setting, the more likely
diagnosis is stable angina, which initially is more appropri-
ately treated with guideline-directed medical therapy rather
than PCI.
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LESS IS MORE

Association of Inferior Vena Cava Filter Use
With Mortality Rates in Older Adults
With Acute Pulmonary Embolism
Acute pulmonary embolism (PE) is a common cause of
morbidity and mortality in older adults.1 Inferior vena cava
(IVC) filters are frequently used to prevent subsequent PE;
nearly 1 in 6 of elderly Medicare fee-for-service (FFS) ben-
eficiaries with PE received an IVC filter.2 However, the evi-
dence supporting device efficacy and safety is scant.3 In
recent years, the US Food and Drug Administration raised
concerns about the safety of IVC filters, and some studies
have indicated a temporal decrease in the use of this
technology.4 Meanwhile, some investigators, using adminis-
trative data with limited adjustments, have found that the
use of IVC filters was associated with reduced mortality
rates, recommending their use.5 This study sought to deter-
mine the association between use of IVC filters and mortal-
ity rates in Medicare FFS beneficiaries with PE using 3 dis-
tinct statistical approaches.

Methods | This study was exempt from additional review by the
Human Investigation Committee at Yale University because all
data were deidentified. Using the Medicare inpatient claims
data and International Classification of Diseases, Ninth Revi-
sion, Clinical Modification codes, we identified elderly pa-
tients (aged ≥65 years) with a principal discharge diagnosis of
PE (codes 415.1X, 415.11, 415.13, and 415.19) from 2011 to 2014.
Procedure code 38.7 was used to identify patients who re-
ceived an IVC filter. The main outcomes were 30-day and 1-year
all-cause mortality rates. Mixed models were fitted with hos-
pital as random effects, adjusting for patient characteristics
(Table).

To account for the potential imbalances in baseline char-
acteristics, a weighted analysis with the stabilized inverse prob-
ability weighting (IPW) approach was used. Each patient was
weighted by inverse propensity scores of receiving an IVC fil-
ter, and the model only included the IVC filter use indicator
(yes or no). To obtain the propensity scores, a logistic regres-
sion model was fitted with receiving an IVC filter as a depen-
dent variable and baseline characteristics as covariates. The
score performance was evaluated by comparing the standard-
ized mean proportion difference in patient characteristics be-
tween the IVC filter group and no IVC filter group after the IPW
adjustment. A difference of 0.2 or more was considered a sig-
nificant imbalance.

In addition, a matched cohort was created for patients with
PE who received an IVC filter and for those who did not. We
matched for each of the individual characteristics exactly
(ie, same demographics and same comorbidities) and com-
pared the mortality rates. Analyses were performed using SAS,
version 9.4 (SAS Institute).

Results | There were 214 579 FFS beneficiaries (57.4% women;
84.9% white; mean [SD] age, 77.8 [7.9] years) hospitalized for
acute PE, of whom 13.4% received an IVC filter. Those receiv-
ing an IVC filter had a higher 30-day mortality rate than those
who did not receive a filter (11.6% vs 9.3%). The adjusted odds
ratio (OR) of 30-day mortality was 1.02 (95% CI, 0.98-1.06). The
findings from the IPW analysis were statistically significant (OR,
1.16; 95% CI, 1.12-1.21).

One-year mortality rates among patients who survived lon-
ger than 30 days after index admission ware 20.5% in the IVC
filter group and 13.4% in the no IVC filter group. In the model
adjusted for patient characteristics, the adjusted OR was 1.35
(95% CI, 1.31-1.40), and in the model with IPW, the adjusted
OR was 1.56 (95% CI, 1.52-1.61). Among patient characteris-
tics used for risk adjustment, the maximum absolute IPW-
adjusted standardized mean difference was 0.04, indicating
that there were no substantial imbalances.

In the individually matched cohort, 76 198 FFS beneficia-
ries were hospitalized with acute PE, of whom 18.2% re-
ceived an IVC filter. Mixed models with IVC filter as the de-
pendent variable showed that the IVC filter group had higher
odds for 30-day mortality (OR, 1.61; 95% CI, 1.50-1.73) and 1-year
mortality (OR, 2.19; 95% CI, 2.06-2.33) compared with the no
filter group (Figure).

Discussion | Our study of Medicare FFS beneficiaries with acute
PE, consistent across 3 different statistical adjustment meth-
ods, does not suggest an association between IVC filter use and
lower mortality rates. These findings stand in contrast with
prior reports from administrative databases that suggested ef-
ficacy of IVC filters but did limited adjustment for potential
confounders.5 Instead, our study showed hypothesis-
generating findings for increased risk.

The limitations of this study should be noted. First,
limitations of administrative claims bring uncertainty for
claiming the efficacy of health interventions using such
data.6 Second, the IPW analysis may become unstable in
case the estimated propensities are small. However, in this
study, the large size of the study cohort minimized this con-
cern. Third, immortal time bias is another factor to consider
in controlled studies in which an exposure (treatment)
occurs only in 1 group. Patients in the exposure group need
to be alive (immortal) until the day of the procedure, which
may suggest a false beneficial treatment effect. In this
analyses, however, patients receiving IVC filters did not
have reduced mortality rates and the study did not adjust
for immortal time bias. Despite the limitations, these find-
ings in combination with the paucity of evidence from trials
raise concerns about the widespread use of these IVC filters.
There is a need for more and better studies (randomized
clinical trials or prospective controlled observational stud-
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