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1 | INTRODUCTION

Left ventricular thrombosis (LVT) is a known complication of acute
myocardial infarction (AMI). LVT is most commonly seen in the setting
of anterior ST-segment elevation myocardial infarction (STEMI), which
accounts for more than 90% of cases.’™ Occlusion of the left anterior

descending artery results in a large infarcted area in the anterior wall
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Background: Left ventricular thrombosis (LVT) is a well-known complication of acute myocardial
infarction, most commonly seen in anterior wall ST-segment elevation myocardial infarction
(STEMI). It is associated with systemic thromboembolism.

Hypothesis: Our aim was to evaluate the impact of LVT on in-hospital mortality, thromboembo-
lism, and bleeding in patients with anterior STEMI.

Methods: Data was collected from the Nationwide Inpatient Sample where patients with a pri-
mary diagnosis of “Anterior STEMI” [ICD9-CM code 410.1] were included. Comparisons were
made between patients with LVT [ICD9-CM code 429.79] vs those without using propensity
score matching (PSM).

Results: From 2002 to 2014, there were 157 891 cases of anterior STEMI. Among these,
649 (0.4%) had LVT. Post-PSM, there was no difference in in-hospital mortality between the
groups with LVT and without (7.3% vs 8.6%). Thromboembolic event rate was higher with LVT
compared to those without LVT (7.3% vs 2.1%). There was no difference in bleeding events
between patients with LVT and those without (2.9% vs 3.2%). The baseline average length of
stay in the group with LVT was longer than the group without LVT (7.9 + 6.7 days vs
5.1 + 6.0 days). The average hospitalization-related costs were also significantly higher among
patients with LVT compared to those without (95 598 USD vs 66 641 USD per stay) at
baseline.

Conclusion: Among patients hospitalized with anterior STEMI, presence of LVT is associated
with increased thromboembolic events, average length of hospital stay and average cost of hos-
pitalization. However, it is not associated with increased in-hospital mortality or bleeding

events.
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of the left ventricle which contributes to stasis of blood flow, thus act-
ing as a nidus for LVT formation.> Several factors have been associ-
ated with increased risk of developing LVT, including but not limited
to anterior wall infarct, left ventricular ejection fraction <30%, apical
wall akinesis/dyskinesis, and LV aneurysm formation.t~3>¢

The incidence of LVT in AMI in pre-reperfusion therapy era was
7%-46%.>7® Following the discovery of percutaneous coronary inter-

vention (PCl), the incidence of LVT in AMI decreased significantly to

*These authors are co-first authors.

4%-6%.2711
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Systemic embolization is one of the most feared complications of
LVT and occurs in 10%-15% of patients not treated with anticoagula-
tion.?2>*® Most thromboembolic events occur during the first 3 to
4 months after AMI.12728 Several observational studies have shown
that anticoagulation reduced the risk of embolization in patients with
LVT after M|.723:1418

LVT is associated with significant morbidity however, there has
been no study to date that evaluates early mortality related to LVT in
AMI. The aim of this study was to evaluate in-hospital mortality
among STEMI patients with LVT. Additional endpoints of the study
were rates of thromboembolic and bleeding events, length of hospital
stay and total cost of hospitalization.

2 | METHODS

21 |

We conducted our analysis on unweighted hospital discharge data

Data source and study population

from the Healthcare Cost and Utilization Project—Nationwide Inpa-
tient Sample (HCUP-NIS) from 2002 through 2014. The Nationwide
Inpatient Sample (NIS) is the largest, publicly available, all-payer inpa-
tient database in the United States. Annually, the NIS is composed of
discharge-level data from roughly 8 million hospitalizations and
approximates a stratified sample of 20% of community hospitals in
the United States. Each hospitalization within the database contains
clinical and resource-use information. Patients' diagnoses are docu-
mented in parallel, as both International Classification of Disease-
Modification (ICD9-CM) and

meaningful clusters of ICD9-CMs, termed Clinical Classification Soft-

ninth  edition-Clinical clinically
ware (CCS) codes. Core hospital stay files contain details on patient
demographics (eg, age, sex, race), International Classification of Dis-
eases, ninth Revision, Clinical Modification (ICD9-CM) diagnosis codes
(15-30, depending on the year), Elixhauser,'? comorbidities, length of
hospital stay, discharge status, in-hospital mortality and total charges
among other variables. A comprehensive synopsis on NIS data is avail-
able at http://www.hcup-us.ahrqg.gov. Patients aged more than
18 years who were admitted with a primary diagnosis of “Anterior
STEMI” (ICD9-CM codes 410.1x) were included in the study. Patients
with missing mortality data and those transferred out of hospital were
excluded from the analysis. Presence of cardiac thrombosis (CAT) was
identified using the ICD9-CM code 429.79. Death was defined within
the NIS as in-hospital mortality. Bleeding event was defined by the
presence of at least one the following: hemorrhagic stroke/intracranial
bleeding, gastrointestinal bleeding, hemoptysis, and unspecified hem-
orrhage (Table A1, Appendix). An arterial thromboembolic event was
defined as the presence of either acute stroke or transient ischemic
attack (TIA), acute mesenteric ischemia or atheroembolism. Compari-
sons were made between patients with CAT vs those without. In-
hospital mortality was the primary endpoint whereas arterial thrombo-
embolism and bleeding event rates were analyzed as secondary
endpoints. Different comorbidities were identified by using ICD9-CM
diagnoses and diagnosis-related group (see Table A1). CAT has been

used interchangeably with LVT throughout manuscript for simplicity.

2.2 | Statistics

Demographics and baseline characteristics were summarized using
descriptive statistics. Continuous data was expressed as mean + one
SD and analyzed using the student's t-test or analysis of variance.
Fischer's exact test or Pearson's y? test was used for analysis of
categorical variables. Trend analyses were performed using the
Mantel-Haenszel test of trend. Propensity score matching was used
to identify a cohort of patient with similar baseline characteristics to
those with LVT. Similar methods have been used in previously pub-
lished data.?%2* Propensity score matching was performed using 1:1
matching protocol without replacement and caliper width 1072 of SD
of the logit of propensity score using LVT as treatment variable.
Matching variables included patient demographics, admission details,
hospital characteristics, year of admission, comorbidities, and associ-
ated risk score as shown in Table 1. All study measures were com-
pared between cases and non-cases before and after matching.
Results were considered statistically significant for P values < 0.05.
IBM SPSS statistics version 23.0 (Armonk, New York) was used to per-
form data analysis.

3 | RESULTS

3.1 | Baseline characteristics

A total of 157 891 patients with the primary diagnosis of anterior
STEMI were included, of which 649 (0.4%) cases had LVT. Table 1
shows the baseline characteristics of the study population in patients
with anterior STEMI depending on the presence of LVT. A great
majority of the admissions occurred at large, urban teaching hospitals.
Before propensity matching, patients with LV thrombus were younger
(62.1 4+ 13.7 vs 63.9 + 14.5 years; P < 0.001) and a majority of them
were males (73.5% vs 66%; P < 0.001) compared to those without
LVT. Patients with LVT had a higher incidence of atrial fibrillation
(16.9% vs 12.4%; P < 0.001), aortic atherosclerosis (3.7% vs 1.6%,;
P < 0.001), use of long-term anticoagulation (4.6% vs 1.7%;
P < 0.001), use of Swan-Ganz catheter (9.4% vs 5.7%; P < 0.001),
intra-aortic balloon pump use (18.0% vs 11.6%; P < 0.001), cardio-
genic shock (17.9% vs 10.4%; P < 0.001), and acute respiratory failure
(23% vs 13.7%; P < 0.001) compared to patients without LVT. Con-
versely; patients without LVT were more likely to have COPD (14.9%
vs 11.1%; P = 0.006) and obesity (9.2% vs 6.5%; P = 0.02). There were
similarities in the comorbid conditions such as hypertension, diabetes,
dyslipidemia, current or prior smoking, alcohol or drug abuse; prior
stroke or myocardial infarction; peripheral vascular disease, deficiency
anemias, collagen vascular diseases, liver diseases, hypothyroidism,
chronic kidney disease, coagulopathy, cancer, use of PCl or coronary
artery bypass grafting, vasopressor use and ventilator use, between

the two groups as noted in Table 1.

3.2 | Study endpoints

The mean length of stay in the group with LVT was longer than the
group without LVT (7.9 4+ 6.7 days vs 5.1 + 6.0 days; P < 0.01) at

baseline. The baseline average cost of healthcare per patient in the
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TABLE1 Characteristics of patients with anterior STEMI, before and after propensity matching

Before propensity-score matching After propensity-score matching®
Acute anterior Acute anterior Acute anterior Acute anterior
STEMI without STEMI with STEMI without STEMI with
cardiac thrombosis  cardiac thrombosis cardiac thrombosis  cardiac thrombosis
Characteristics (n = 157 242) (n = 649) Pvalue (n=618) (n = 618) P value
Age in years (mean + SD) 63.9 + 145 62.1 + 13.7 0.002 61.6 + 140 62.3 + 13.73 0.40
Sex-female (%) 34.0 26.5 <0.001 261 27.0 0.74
Race 0.54 0.76
Caucasian (%) 60.6 59.9 59.9 60.0
African American (%) 5.8 6.9 6.6 6.8
Hispanic (%) 6.0 6.6 5.3 6.6
Other or missing (%) 27.5 26.5 28.2 26.5
Weekend admission (%) 26.8 23.1 0.03 24.3 23.5 0.73
Elective admission (%) 7.7 8.2 0.63 7.8 8.4 0.69
Payer information 0.002 0.52
Medicare 454 41.9 41.9 424
Medicaid 6.4 8.9 8.7 8.6
Private 36.4 35.7 35.9 35.8
Self-pay 7.8 7.7 9.1 7.4
No charge 0.7 1.7 1.9 1.6
Other 3.4 4.0 24 4.2
Hospital region <0.001 0.81
Northwest 17.9 23.3 22.7 22.7
Midwest 221 24.0 24.6 23.9
South 39.7 30.7 29.6 31.9
West 20.2 220 23.1 21.5
Hospital bedsize 0.09 0.28
Small 9.1 6.6 4.9 7.0
Medium 231 229 23.9 23.1
Large 67.8 70.5 71.2 70.0
Location/teaching status of hospital <0.001 0.75
Rural 8.9 6.0 5.3 6.3
Urban non-teaching 42,5 34.0 35.8 354
Urban teaching 48.5 60.0 58.9 58.3
Year <0.001 0.96
2002 12.3 8.0 9.4 8.4
2003 11.3 8.3 10.5 8.7
2004 9.5 7.1 6.8 7.4
2005 8.6 6.5 6.5 6.8
2006 9.0 9.9 10.7 10.0
2007 7.7 7.9 7.3 8.3
2008 7.7 10.2 9.7 10.2
2009 6.9 7.9 8.6 7.9
2010 5.7 8.0 7.8 7.6
2011 5.8 5.9 5.3 5.8
2012 54 6.3 4.2 6.1
2013 51 7.2 6.5 6.0
2014 5.0 6.9 6.8 6.6
Hypertension with and 54.7 51.9 0.14 51.3 52.0 0.80
without complications (%)
Diabetes without complications (%) 22.9 24.0 0.50 26.2 23.2 0.22
Diabetes with complications (%) 3.0 4.4 0.04 3.8 34 0.73
Dyslipidemia (%) 48.0 48.4 0.86 48.1 48.2 0.95

Atrial fibrillation or flutter (%) 12.4 16.9 <0.001 152 16.0 0.69
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TABLE1 (Continued)

Before propensity-score matching After propensity-score matching®

Acute anterior Acute anterior Acute anterior Acute anterior

STEMI without STEMI with STEMI without STEMI with

cardiac thrombosis  cardiac thrombosis cardiac thrombosis  cardiac thrombosis
Characteristics (n = 157 242) (n = 649) Pvalue (n=618) (n = 618) P value
Chronic pulmonary disease (%) 14.9 11.1 0.006 124 11.6 0.68
Current or past smoker (%) 36.5 35.1 0.46 41.1 36.7 0.11
History of stroke or TIA (%) 2.7 1.8 0.18 1.1 1.9 0.35
History of myocardial infarction (%) 6.2 5.2 0.32 5.5 4.2 0.29
History of DVT or PE (%) 1.1 1.7 0.18 1.6 1.6 1.00
History of Gl disorders (%) 0.9 0.3 0.10 0.2 0.3 0.56
Drug abuse (%) 2.1 25 0.43 2.8 2.6 0.84
Alcohol abuse (%) 2.9 3.9 0.13 59 3.8 0.07
Peripheral vascular disorders (%) 6.1 7.6 0.09 8.1 7.5 0.71
Aortic atherosclerosis (%) 1.6 3.7 <0.001 3.9 34 0.64
Deficiency anemias (%) 8.9 7.9 0.41 8.1 7.5 0.71
Chronic blood loss anemia 0.8 0.6 0.64 0.5 0.7 0.71
Collagen vascular disease or 1.7 1.9 0.81 1.5 20 0.52

rheumatoid arthritis (%)

Hypothyroidism (%) 6.6 4.8 0.06 6.1 4.7 0.29
Liver disease (%) 0.8 0.8 0.95 0.8 0.8 0.99
Renal failure (%) 7.0 7.9 0.33 6.8 7.4 0.68
Obesity (%) 9.2 6.5 0.02 6.9 6.4 0.70
Depression (%) 4.4 4.7 0.73 4.6 4.7 0.91
Coagulopathy (%) 3.6 4.0 0.57 45 3.9 0.64
Hypercoagulable disorder (%) 0.2 0.6 0.05 0.2 0.3 0.56
Obstructive sleep apnea (%) 1.5 2.0 0.28 1.1 1.9 0.24
Long-term anticoagulant use (%) 1.7 4.6 <0.001 3.2 3.9 0.54
Long-term antiplatelet use (%) 4.8 4.6 0.83 5.2 4.7 0.69
Swan-Ganz catheter insertion (%) 5.7 9.4 <0.001 8.7 8.7 1.00
Coronary artery bypass grafting (%) 9.1 7.2 0.10 9.2 7.3 0.21
Percutaneous coronary intervention (%) 64.4 64.9 0.80 64.4 65.2 0.76
Intra-aortic balloon pump use (%) 11.6 18.0 <0.001 159 16.7 0.70
Shock (%) 104 17.9 <0.001 15.0 16.0 0.63
Acute cardiorespiratory failure (%) 13.7 23.0 <0.001 17.6 20.6 0.19
Vasopressor use (%) 0.8 1.2 0.26 0.6 1.1 0.36
Ventilator use (%) 9.3 10.2 0.45 10.2 8.9 0.43
Lymphoma (%) 0.4 0.6 0.26 0.7 0.5 0.69
Metastatic cancer (%) 0.6 0.7 0.86 1.2 0.7 0.35
Solid tumor without metastasis (%) 1.6 1.7 0.80 1.3 1.8 0.49

Abbreviations: DVT, deep vein thrombosis; PE, pulmonary embolism; SD: SD, APRDRG, all patient refined diagnosis-related groups; TIA, transient ischemic

attack. ¥ Standardized differences for all variables <0.1.

group with LVT was also higher compared to the group without LVT
($95 598 vs $66 641; P < 0.01).

Table 2 shows the outcome comparisons for primary and second-
ary endpoints. Annual trends in outcomes at baseline can be seen in
Figure 1. At baseline, in-hospital mortality occurred in 8.5% of acute
anterior STEMI without LVT (n = 157 242) and 7.7% of acute anterior
STEMI with LVT (n = 649). There was no significant difference in the
in-hospital mortality between the two groups (P = 0.462). After pro-
pensity matching using the 1:1 matching protocol, we matched
618 patients with anterior STEMI with LVT to 618 patients with ante-
rior STEMI without LVT. There was no difference in in-hospital

mortality between the two groups (8.6% vs 7.3%; P = 0.4) after pro-
pensity matching.

Within the pre-matched sample, thromboembolic event rates
were higher in the group with LVT compared to the group without
LVT (6.9% vs 1.8%; P < 0.01). This difference was maintained after
propensity matching (7.3% vs 2.1%; P < 0.01). On the other hand,
bleeding events did not differ significantly among those with LVT and
those with LVT at baseline (2.8% vs 2.4% respectively; P = 0.47). Pro-
pensity matching revealed a similar lack of difference in bleeding
event rates among those with and without LVT (2.9 wvs
3.2%; P = 0.74).
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TABLE2 Primary and secondary outcomes among propensity matched groups

Before propensity-score matching

After propensity-score matching

Acute anterior Acute anterior
STEMI without STEMI with

Acute anterior Acute anterior
STEMI without STEMI with

cardiac cardiac Odds ratio cardiac cardiac Odds ratio
thrombosis thrombosis (95% confidence thrombosis thrombosis (95% confidence
Endpoint (n=157 242) (n= 649) intervals) P value (n= 618) (n = 618) intervals) P value
Primary endpoint
Hospital mortality 8.5 7.7 0.89 (0.67-1.19) 0.462 8.6 7.3 0.83 (0.55-1.26) 0.400
Secondary endpoints
Thromboembolic event® 1.8 6.9 4.17 (3.07-5.65) <0.001 2.1 7.3 3.65(1.95-6.84) <0.001
Bleeding event® 24 2.8 1.18(0.74-1.89) 0.478 3.2 29 0.89 (0.47-1.71) 0.742

2 Thromboembolic event defined as presence of at least one of following: acute ischemia stroke, transient ischemic attack, acute mesenteric ischemia, or

atheroembolic event.

b Bleeding event defined as presence of at least one of following: hemorrhagic stroke, intracranial bleeding, gastrointestinal bleeding, hemoptysis, and other

unspecified hemorrhage.

Patients with LVT had higher rates of ischemic stroke (4.2% vs
1.2%; P < 0.01), transient ischemic attack (1.7% vs 0.2%; P < 0.01) and
atheroembolism (1.1% vs 0.4%; P < 0.01). There was no difference in
rates of hemorrhagic stroke, Gl bleeding and acute mesenteric ische-

mia among patients with LVT compared to those without.

4 | DISCUSSION

The major finding of this study is that patients with LVT post anterior
STEMI had significantly increased thromboembolic event rates com-
pared to patients without LVT. However, there was no significant dif-
ference in the inpatient mortality rates and bleeding rates between
the two groups.

Using a large cohort of real-world anterior STEMI patients across
the United States, we found that the rate of cardiac thrombosis in the
percutaneous coronary intervention era has decreased considerably.
While the incidence of LV thrombus in pre-perfusion era was as high
as 40%,” there are few studies on LV thrombus post-PCI. In a study
by Weinsaft et al,® using delayed cardiac magnetic resonance (D-
CMR), LV thrombus was present in 8% of post-STEMI patients treated
with PCl. Compared to D-CMR, echocardiography diagnosed LV
thrombus in only 1/third of patients with LV thrombus detected by D-
CMR. This means that although PCI has substantially decreased the
rates of LV thrombus, a great percentage of LV thrombus are poten-
tially missed depending on the imaging modality performed.

Our study showed that there was no significant difference in hos-
pital mortality among anterior STEMI patients with and without LVT.
To the best of our knowledge, this study is the first and largest to com-
pare the rates of in-hospital mortality between STEMI patients with
and without LVT. The overall mortality rates in STEMI (7.7% w/LVT vs
8.5% w/o LVT) in our study are comparable to reported 30-day mor-
tality rate, of 2.5%-10% in patients admitted with STEM|.22-2¢

In our study, the rate of thromboembolic events was 4-fold higher
among patients with anterior STEMI with LVT compared to those
without LVT. In a prospective observational study by Stratton and
Resnick, systemic thromboembolism occurred in 13% patients with LV
thrombus after a mean follow-up of 22 months.'?*® The actual inci-
dence of early thromboembolism in real practice is expected to be

higher than that observed in our study (6.9%), as most embolic events

occur within first 3 to 4 months after discharge. The majority of evi-
dence evaluating anticoagulation for LV thrombus is based on data in
the pre-PCl era. The European guidelines recommend vitamin-K
antagonist for at least 3 to 6 months, while the American guidelines
recommend indefinite treatment in patients without increased risk of
bleeding.?” Both guidelines suggest reevaluation of LV thrombus with
routine imaging and considering stopping anticoagulation with contin-
uation of antiplatelet therapy. Prophylactic warfarin without LVT on
echocardiography has been studied in high-risk STEMI patients (ante-
rior wall infarct and LVEF < 40%).2® It was not associated with
reduced thromboembolic events but was associated with increased
risk of bleeding. Surprisingly, lower all-cause mortality was noted at
1-year. In the future, studies are needed to establish use of contrast
imaging and anticoagulation in the post-PCl era.

We did not find a significant difference in the in-hospital bleeding
events between anterior STEMI patients with and without LVT.
Patients with an LVT are usually treated with vitamin-K antagonist for
at least 3 months?? in addition to DAPT, thus increasing the bleeding
risk. A literature review revealed that patients who received vitamin-K
antagonist in addition to DAPT had 12% risk of bleeding per year
compared to 3.7% in patients who received DAPT alone.>*° Our find-
ings suggest that it may be reasonable to use an aggressive antithrom-
botic approach in the inpatient setting, considering a lack of increase
in bleeding among cardiac thrombosis patients, however we cannot
be certain given the lack of information on concurrent medication use
and the future bleeding events the occurred beyond index hospitaliza-
tion. Nonetheless, the marked increase in thromboembolic events
does warrant attention from clinicians and a possible need for using
timely and aggressive antithrombotic therapies while monitoring for
bleeding.

We noted that development of LVT in patients with anterior
STEMI during index hospitalization increases mean length of stay by
3 days and average cost of hospitalization by 30 000 USD. Develop-
ment of post-MI CAT requires prolonged monitoring and initiation of
anticoagulation with bridging in these patients.

Our study has several limitations due to the administrative nature
of the national databases and their reliance on accuracy of coding as
noted in previously published studies evaluating myocardial infarction

patients.®>2 The nature of the codes available may not have been
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FIGURE 1 Annual trends in primary and secondary endpoints among patients with an anterior ST-segment elevation myocardial infarction

(STEMI) depending on the presence of left ventricular thrombosis (LVT)

completely representative of LV thrombus and thus the incidence of
thrombus in our study was far lower than previously reported, and
can be attributed to the reliance on coding. In addition, the ICD9-CM
code is used for CAT though we used it interchangeably with LVT.
Important factors that may contribute to LVT such infarct size, ejec-
tion fraction, door-to-balloon time, sudden cardiac arrest were not
studied. Imaging findings such as thrombus mobility and thrombus
protrusion which are shown to be associated with thromboembolism
could not be studied. The lack of data on the antithrombotic regimen
used is another major limitation. However, these limitations are coun-
terbalanced by the considerable sample size and absence of selection
bias. The findings of our study are limited to index stay and cannot be
extrapolated to post-discharge events. It is also likely that the actual
rate of detection of LVT and occurrence of thromboembolic or bleed-
ing events may be underestimated because of undercoding for less
severe forms of disease such as low risk bleeding events. The tempo-
ral sequence of detection of thrombosis and occurrence of events
cannot be ascertained, and information on the type or degree of antic-

oagulation is not available due to administrative nature of database.

5 | CONCLUSION

Using a large national hospital database, we found that LVT in the
presence of an anterior STEMI is associated with increased in-hospital
thromboembolic events, length of hospital stay and total cost of hos-
pitalization. In contrast, anterior STEMI with LVT was not associated
with higher in-hospital mortality or bleeding risks. These data suggest
that among patients found to have LVT following anterior STEMI,
event rates remain high and judicious but early use of anticoagulant
strategies may be warranted. Prospective data on the natural course
of LVT on anticoagulation among patients with anterior STEMI, and

the associated complication rates is needed.
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APPENDIX A

TABLEA1 ICD-9CM codes used for diagnoses and procedures

Variable
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et al. Left ventricular thrombosis in acute anterior myocardial
infarction: Evaluation of hospital mortality, thromboembolism,
and bleeding. Clin Cardiol. 2018;41:1289-1296. https://doi.
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ICD-9CM codes

Hypertension with and without complications, diabetes with and without complications, Elixhauser comorbidity measures within database

chronic pulmonary disease, peripheral vascular disorders, renal failure, obesity,

coagulopathy, liver disease, depression, valvular disease, drug abuse, alcohol abuse,

deficiency anemia, chronic blood loss anemia, collagen vascular disease or rheum
arthritis, hypothyroidism, liver disease, lymphoma, metastatic cancer, solid tumor
without metastasis, depression, coagulation disorder

Dyslipidemia

Current or past smoker

History of stroke without residual defects or transient ischemic attack
History of myocardial infarction
History of DVT or PE

History of Gl disease

Long-term antiplatelet use
Long-term anticoagulant use
Vasopressor use

Ventilator use

Atrial fibrillation or flutter
Ventricular tachycardia or fibrillation
Coronary artery disease

Non ST elevation Ml
Hypercoagulable disease

Ischemic stroke

Transient ischemic attack

Shock

Percutaneous coronary intervention

Coronary artery bypass grafting
Swan-Ganz catheter insertion
Intra-aortic balloon pump use

Acute mesenteric ischemia
Atheroembolism

Hemorrhagic stroke or intracranial bleed
Gastrointestinal bleeding

Hemoptysis

Unspecified hemorrhage

Transfusion of blood products

atoid

272.0,272.1,272.2,272.3,272.4
305.1,V158.2

V125.4, 438

412

V125.1,V125.5

V127.x

V586.3, V586.6

V586.1

Procedure code 00.17

Procedure codes 967.0, 967.1, 967.2, 960.4, 960.5
427.31,427.32

427.1,427.41, 427.42

414.Xx, V458.1, V458.2

410.70, 410.71, 410.72

289.81, 289.82, 270.4

433.x1

435.x

785.5x

Procedure codes 00.66, 17.55, 36.01, 36.02,
36.05, 36.06, 36.07

Procedure codes 361.x

372.1, 372.3, 896.3, 896.4, 896.6, 896.7, 896.8
Procedure code 376.1

557.0

445.0x, 445.8x, 444

430, 431, 432.x

578.0,578.1,578.9

786.30, 786.31, 786.39

459.0

V58.2, procedure codes 99.0x

NOTE: Articles CLC 23039, 23072, and 23071 are companion articles.
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