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extended between four to nine months from ACE. In total, 120 patients met inclusion 
criteria. Results: 48% of patients were female. 18 patients (15%) had echocardiographic 
evidence of LV systolic dysfunction. Of these, eight patients (7%) developed transient 
LV systolic dysfunction followed by documentation of complete resolution. Of these, 
two had apical ballooning syndrome, one had mid-ventricular CM, one had global 
hypokinesis, and four had regional wall motion abnormalities (WMA) not matching 
common Takotsubo CM variants. For these eight patients, mean EF at time of ACE 
was 48±14% which improved to 57±4% on repeat TTE. None of them developed acute 
heart failure. All were discharged with a beta blocker, but only three were started on an 
angiotensin converting enzyme inhibitor. Th e 10 additional patients (8%) identifi ed as 
having echocardiographic evidence of LV systolic dysfunction lacked follow-up TTE 
aft er discharge. Conclusions: Th e observed frequency of LV systolic dysfunction in the 
setting of ACE is much higher than what has previously been reported. Importantly, a 
large proportion of these patients did not have close echocardiographic monitoring aft er 
hospital discharge and may not have received optimal cardioprotective therapy.
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Prognostic Value of Inferior Vena Cava Size by Ultrasound in 
Patients with Heart Failure
Maria C. Paredes1, Fausto Cabezas2, Christopher Moore1, Ben Lin1, Lissa Sugeng1, 
Denise Hersey1, Robert McNamara1. 1Yale University, New Haven, CT; 2Harvard 
University, Boston, MA
Background: Ultrasound of the inferior vena cava (IVC) is frequently used as a 
noninvasive method to assess volume status in patients with heart failure (HF). IVC 
maximum diameter (IVCmax) on admission in patients with HF has been shown to 
predict adverse outcomes. We conducted a systematic review of the value of IVCmax 
on discharge and the change in IVCmax during the hospitalization by ultrasound in 
predicting readmissions and mortality in patients with acute HF. Methods: We searched 
PubMed, EMBASE, and Web of Science for studies published from the inception of the 
database until February 2018. We included studies with a sample size of 20 or more adult 
patients with HF, regardless of ejection fraction, that report on the value of IVC size on 
discharge from the hospital or size change during hospitalization to predict readmission, 
mortality, or both. Results: Of 2261 candidate studies, 4 (n= 48-177 patients) met the 
inclusion criteria (Table 1). IVC maximum diameter (IVCmax) on discharge signifi cantly 
predicted readmissions in 2 studies with an adjusted hazard ratio (HR) of 4.75 (95% 
CI: 1.20-18.72) and an odds ratio (OR) of 10.3. IVCmax at discharge trended toward 
predicting readmissions and mortality in a third study [HR 1.07 (95% CI: 0.96-1.18)]. A 
decrease in IVCmax was shown to be a signifi cant protective factor against readmissions 
in one study with adjusted HR of 0.94 (95% CI: 0.91 - 0.98) per % decrease and against 
mortality in another with adjusted HR of 0.76 (95% CI: 0.5 - 0.98) per mm (Table 2). 
Conclusion: Although the evidence is limited, both IVCmax on discharge and change 
in IVCmax during hospitalization appear to predict adverse events such as mortality and 
readmissions in patients with HF. Research into incorporating serial IVC ultrasound 
assessment into decision-making may improve clinical outcomes in these patients.
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How Echocardiography Findings Reveal the Differential Diagnosis 
Between Glycogen Storage Cardiomyopathy (PRKAG2) and 
Amyloidosis
Jose Luiz B. Pena1,2, Wander Costa Santos1, Maria Helena Albernaz Siqueira1, 
Isabel Cristina Gomes1, Aline Braga Rodrigues2, Eduardo Back Sternick1. 1Pós 
Graduação Faculdade de Ciências Médicas de Minas Gerais, Brazil, Belo 
Horizonte, MG, Brazil; 2Hospital Felicio Rocho, Belo Horizonte, MG, Brazil
Background: Left  ventricle hypertrophy (LVH) is seen in a variety of systemic and 
genetic diseases. Mutations in the gene for AMP-activated protein kinase (PRKAG2) 
cause an accumulation of cardiac glycogen and LVH that mimics amyloidosis. Th e 
clinical picture of PRKAG2 cardiomyopathy includes sinus bradycardia, AV conduction 
disturbances, ventricular pre-excitation, and tachyarrhythmia. Th e amyloid protein 

deposits in the heart, leading to thick walls and bad prognosis. We aimed to compare echo 
fi ndings in a cohort of patients (Pts) with PRKAG2 cardiomyopathy and amyloidosis. 
Methods: From 25 Pts with genetically proven PRKAG2 (R302Q), 14 without pacemaker 
(PM) were selected (mean age 28.9 ± 12.9y, 36% male) and compared to 20 Pts (mean 
age 64.5 ± 13.4y, 70% male) with biopsy-proven cardiac amyloid (primary/light chain, 
n= 12, transthyretin with mutation n= 5 transthyretin wild type, n= 3). Both groups 
were submitted to echocardiographic examination, including M-mode, 2 and 3D 
measurements, tissue Doppler, and 2D and 3D speckle tracking. All data were reviewed 
offl  ine using dedicated soft ware. Results: Hypertrophy was found in varying degrees 
in 94% of Pts. Mean left  ventricle (LV) septum and LV posterior wall thickness had no 
statistically signifi cant diff erence between both groups (13.1 ± 3.8 mm in PRKAG2 group 
vs. 14.7 ± 3.3 mm in amyloidosis group). No dynamic rest LV outfl ow tract obstruction 
was detected in either group. Ejection fraction was reduced in 2 (14%) Pts with PRKAG2 
and in 12 (60%) Pts with amyloidosis. Diastolic dysfunction occurred in the majority of 
Pts in both groups. However, indirect signs of elevated LV fi lling diastolic pressure were 
found in 3 (21%) of the PRKAG2 group and in 10 (50%) of the amyloidosis group. Global 
longitudinal strain (GLS) by 2D speckle tracking measured -18.2% +-5% in PRKAG2 
group and -10.9 ± 3% in amyloidosis group (p <0.001). All Pts with amyloidosis had 
statistically signifi cant lower GLS, radial, circumferential, and area strain when compared 
to PRKAG2 Pts. Ejection fraction divided by GLS was 3.8 ± 0.8 in PRKAG2 Pts and 5.3 ± 
1.9 in amyloidosis Pts (p = 0.001). 2D speckle tracking longitudinal bull‘s eye patterns were 
diff erent for amyloidosis and PRKAG2, which helped to detect diff erentiation visually. 
Conclusion: Echocardiography is a valuable tool in detecting and diff erentiating diff use 
and focal myocardial abnormalities in PRKAG2 cardiomyopathy and amyloidosis. Th e 
deformation indices are especially revealing because they may be helpful in recognizing 
these LVH diseases, thereby favoring early diagnosis, enhanced treatment, and improved 
outcome.
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Is Global Longitudinal Strain Associated with the Histopathologic 
Burden of Cardiac Amyloidosis?
Neha Goyal, Priya Mehta, David Chapel, Akhil Narang, Cara Rosenbaum, 
Nitasha Sarswat, Karima Addetia, Victor Mor-Avi, Roberto M. Lang, Aliya N. 
Husain, Amit R. Patel. University of Chicago, Chicago, IL
Background: Th ere are a number of emerging therapies for cardiac amyloid (CA). 
Accordingly, there is a need for imaging-based biomarkers that assess the severity of CA 
to follow treatment response. Although global longitudinal strain (GLS) has been shown 
to be an important tool for the diagnosis and risk stratifi cation of CA, it is not known 
whether diff erences in GLS can be attributed to the severity of CA involvement. Th e aim 
of this study was to evaluate the relationship between GLS and the quantitative burden 
of CA determined by a histopathologic method we recently developed. Methods: We 
retrospectively identifi ed 34 patients (67.5 ± 9 years, 27% female) with CA who had an 
echocardiogram and endomyocardial biopsy (EMB). Of these, 3 patients were excluded 
because of poor quality of images and 5 patients excluded due to history of prior cardiac 
surgery. Amyloid burden was quantifi ed by a microscopic review of multiple EMB samples 
by a cardiac pathologist. Patients were divided into 2 groups: low amyloid burden (<50% 
CA) and high (≥50% CA). Using the American Society of Echocardiography Criteria, 
left  ventricular (LV) end-diastolic volume (EDV), end-systolic volume (ESV), ejection 
fraction (EF), interventricular septal thickness (IVSt), posterior wall thickness (PWt), 
lateral e’ and GLS were measured. Each of these parameters was compared between the 
two CA burden groups using student’s t-test. Results: Of the 26 patients, 27% of patients 
had AL amyloid, 73% had TTR amyloid. Fift een patients had a low burden of CA and 11 
had a high burden of CA. In patients with a high burden of CA: (1) LVEF and lateral e’ 
were lower; (2) IVSt, PWt and LV mass were increased, and (3) GLS was worse (Table). 
Conclusions: We found that several echocardiographic parameters including GLS are 
associated with the histopathologic CA burden, and thus may potentially be useful as 
imaging-biomarkers to detect changes in CA burden in response to treatment.
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Assessing the Cause of Pulmonary Hypertension on Echo in the 
Absence of Tricuspid Regurgitation - a National Echo Database of 
Australia Study
Kevin Chung1, Geoff  Strange1, Pyi Naing1, David Celermajer2, Jim Codde1, 
Gregory M. Scalia3, David Playford1. 1Th e University of Notre Dame, Fremantle, 
Australia; 2Th e University of Syndey, Sydney, Australia; 3Th e University of 
Queensland, Brisbane, Australia
Background: PH-LHD is the most common cause of pulmonary hypertension (PH), 
associated with a high risk of death. Echo diagnosis of PH usually relies on a measurable 
TRV, but suffi  cient TR is absent in up to 40% of patients. Using the NEDA, we have 
previously described a method for predicting PH-LHD in the absence of a measurable 
TR velocity. Using age, E’ velocity, E/E’ ratio, E/A and left  atrial volume index (LAVI) we 
created a model to diagnose PH-LHD. Tested in a cohort of 151,767 echos, our model is 
highly accurate in diagnosing PH-LHD. Th e NEDA PH-LHD Constant is ((Con) =-6.649 
+ (0.035 x Age) + (0.072 x E’) + (0.077 x E/E’) + (0.509 x E/A) + (0.03 x LAVI)), and 
the probability of having PH due to left  heart disease = [EXP (Con) /[1+ (EXP(Con))] 
Aim: To validate the NEDA PH-LHD predictive model in patients undergoing right heart 
catheterisation. Methods: We analysed 887 consecutive patients from a West Australian 
tertiary centre who underwent RHC. Th ey were divided into three groups: Group 1- 
those with PH-LHD (mPAP ≥ 25mmHg and PCWP ≥ 15mmHg), Group 2 - those with 
PH not due to LHD (mPAP >25mmHg and PCWP < 15mmHg) and Group 3 - those 
with no PH or LHD (mPAP <25mmHg and PCWP <15mmHg). To validate the NEDA 
PH-LHD model we compared Group 1 vs Group 2 in our fi rst analysis and Group 1 vs 
Group 3 in our second analysis. We then applied these two probability analyses to a ROC 
curve to establish the accuracy of our model in predicting PH-LHD using RHC. Results: 
Age and the severity of PH was similar across groups, irrespective of causality. PVR was 
normal in those without PH, but was increased in patients with PH including those with 
PH-LHD suggesting a degree of pre-capillary PH in these patients. Patients with PH-
LHD had higher left  atrial fi lling pressures (PCWP=24.8+/-7mmHg, E/E’=21+/-10, E/
A=1.7+/-1.1)(p=<0.0001). Figure 1 illustrates that the accuracy of our formula is 80% 
predictive in identifying patients with PH-LHD vs those with PH but no LHD, and 70% 
accurate in predicting PH-LHD when applied to patients with PH-LHD against those 
with no PH or LHD. Conclusion: In the absence of TRV, the NEDA PH-LHD model is 
80% accurate in identifying patients with PH-LHD validated against RHC. Using only 
age and diastolic echo markers, our model is suited as an addition to echo soft ware to 
automatically identify those likely to have PH who need further investigation.
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Prognosis of Patients with Reverse Stress-Induced 
Cardiomyopathy When Compared to Other Subtypes
Hyun-Jin Kim1, Tae-Young Choi2. 1Chungbuk National University Hospital, 
Cheongju, Republic of Korea; 2Myongji Hospital, Seoul, Republic of Korea
Background: Stress-induced cardiomyopathy (SCM) is characterized by an acute and 
transient left  ventricular dysfunction. Most of the patients with SCM survive and have 
a good prognosis. However, the prognosis according to SCM subtypes is unclear since 
there is limited data for clinical characters and prognostic factors according to the 
subtypes. We investigated the prognosis of patients with SCM according to the subtypes. 
Method: Patients that had a diagnosis of SCM confi rmed by diagnostic coronary 
angiography and transthoracic echocardiography were retrospectively reviewed from 
April 2015 to October 2016. We classifi ed the as two groups. One was the reverse SCM 
group, whose predominate location of the regional left  ventricular dysfunction was in the 
basal LV wall. Th e other group included classic as well as other SCM subtypes. Clinical 
and echocardiographic fi ndings were compared between the two groups. Th e primary 
outcome was that all-cause death during follow-up. Results: Of 52 patients, 39 patients 
were allocated to the classic and other SCM group while 13 patients reverse SCM group. 
Among the 52 patients, six patients (11.5%) died during a mean follow-up period of 8.8 ± 
5.9 months (median 8.5 months). In addition, 5 patients (9.6%) died within 1 month. Th e 
incidence of all cause death was signifi cantly higher in the reverse SCM group compared 
with the classic and other SCM group (30.8% vs. 5.1%, p = 0.029). Th e incidence of 30-day 

all cause death was also signifi cantly higher in the reverse SCM group in comparison to 
the classic and other SCM group (30.8% vs. 2.6%, p = 0.011). In addition, the cumulative 
death free survival rate was signifi cantly lower in the reverse SCM group when compared 
to the classic and other SCM group (69.2% vs. 94.9%, Log Rank p = 0.012). Th is was also 
the case for the cumulative 30-day survival rate (69.2% vs. 97.4%, Log Rank p = 0.003). 
Aft er adjustment for all the possible confounding factors, using the Cox proportional 
hazard regression analysis, reverse type was shown to have a 13.5 fold increased hazard 
for all cause death (odds ratio 13.5, 95% CI 1.599-114.554, p = 0.017). Conclusion: In 
patients with SCM, all-cause death rate was increased in the reverse subtype as compared 
to other types. Reverse SCM has been shown to be a good prognostic factor of death, 
even when taking into account the clinical confounding factors. Patients with SCM need 
focused evaluation of the predominant left  ventricular dysfunction location in order to 
predict prognosis and appropriate treatment.
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Non-Alcoholic Fatty Liver Disease in Patients without 
Hypertension is Associated with Decreased Left Ventricular 
Dimensions and Mass
Daniel Chun, Th eodore Kolias, David Bach, Troy LaBounty. University of 
Michigan, Ann Arbor, MI
Background: Hypertensive individuals with non-alcoholic fatty liver disease (NAFLD) 
have been reported to have increased left  ventricular (LV) mass. Whether similar fi ndings 
are observed in non-hypertensive individuals is not clear. Methods: We compared left  
heart measurements between adults with and without NAFLD in a cohort of 24,662 
individuals with an echocardiogram, and aft er excluding those with left -sided valve 
disease, myocardial infarction, decreased left  ventricular function, or hypertension. 
Results: Th ere were diff erences between groups in demographics, comorbidities, and 
left  heart dimensions (Table 1). Aft er multivariate adjustment, individuals with NAFLD 
(vs. without) had decreased indexed LV end-diastolic diameter (-1.1mm/m2, 95% CI -0.8 
to -1.4, p<0.001), LV end-systolic diameter (-0.9mm/m2, 95% CI -0.6 to -1.2, p<0.001); 
septal wall thickness (-0.1mm/m2, 95% CI -0.03 to -0.3, p=0.01); LV mass (-2.8gm/
m2, 95% CI -1.0 to -4.9, p=0.01), and aortic root diameter (-0.6mm/m2, 95% CI -0.4 
to -0.9, p<0.001); there was no diff erence in indexed posterior wall thickness (p=0.10) 
or left  atrial diameter (p=0.70). Th ose with NAFLD had lower adjusted peak tricuspid 
regurgitation gradient (-1.9 mmHg, 95% CI -0.2 to -3.6 mmHg, p=0.03). Conclusion: 
Non-hypertensive individuals with NAFLD had decreased LV dimensions and mass, 
and lower tricuspid regurgitation gradients when compared to controls. Th is contrasts 
with prior fi ndings of increased LV mass in hypertensive individuals with NALFD, and 
suggests the absence of hypertension is associated with an absence of cardiac remodeling 
in this population.


