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Abstract

In the last year, we registered the cases undergoing cardiac catheterization in the department
of Cardiovascular Medicine and rare cardiovascular diseases such as pulmonary hypertension,
arrhythmogenic right ventricular cardiomyopathy (ARVC), and left ventricular noncompaction
(LVNO).

For disease name registration, in order to enter the efficient and accurate name of the disease,
a file maker of systems that can be entered in line with the ICD10 was introduced. For the data
registration, the input system using iPad was completed and it was more efficient than before.

We started to collect the samples from October 2014, we were able to collect 465 samples until
March 2017. Already the disease names registered for 438 cases include; 1) coronary artery
disease 264 cases (60.3%), 2) chronic heart failure 101 cases (23.1%), 3) hypertension 318 cases
(72.6 %) , 4) diabetes mellitus 178 cases (40.6%) , 5) dyslipidemia 263 cases (60.0 %) , 6 ) atrial
fibrillation 54 cases (12.3 %) , 7) peripheral artery disease 45 cases (10.3 %) , 8 ) aortic aneurysm
15 cases (3.4%), 9) pulmonary hypertension 25 cases (5.7%). Because we mainly collected samples
from patients undergoing coronary catheterization, coronary artery disease (ischemic heart
disease) accounted for near 60%. Diabetes mellitus is a major target of the present study and its
rate was 40%. Pulmonary hypertension, ARVC, and LVNC were also registered.

For deposit to the NCGM biobank of existing samples, ethical review of March 2015 finally
showed basic policy. We can deposit our samples in this study to NCGM biobank and other
researchers can use in the collaboration manner after ethical review of the research project by the
ethical committee.

The extraction of 465 DNA and RNA from already collected sample has been completed and
their analysis was started.

We found a misssense mutation with p.Glu228Gly (GRCh37.Chr19: 11216265 — 11216265, A>G)
in LDL receptor gene of a patient with familial hyperchorestremia, who had consented to receive
genetic diagnosis. This mutation has not been reported in ClinVar of NCBI, but it may cause 5/5
damaging resulting in function disruption according to a function prediction software.

In a patient with LVNC who had consented to receive genetic analysis we found double
mutations. A misssense mutation with p.Arg144Trp (rs45525839m GRCh37. Chrl: 201333485,
G>A) in TNNT2 gene and a misssense mutation with p.Arg1344Gln (rs797045097, GRCh37.
Chr14: 23887557, C>T) in MYH7 gene were confirmed. The former mutation was known to be
pathogenic/likely pathogenic in dilated cardiomyopathy (DCM) and the latter was reported to be
likely pathogenic in hypertrophic cardiomyopathy (HCM). We suppose that double mutation might
make severe phenotype such as LVNC.
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A 64-year female patient with slight ascending aorta and mild aortic regurgitation with a
family history of Marfan syndrome wanted to receive genetic diagnosis. She is not typical for
Marfan syndrome and we performed genetic analysis after getting informed consent from her. We
found a missesnse mutation with p.Ser2079Cys (GRCh37. Chr15: 487300425, G>C) in her FBN1
gene. This mutation has not been reported in ClinVar, but it may cause 4/5 damaging resulting in
moderate function disruption according to a function prediction software. A careful follow up is
important for her.

A 26-year male patient who lost consciousness due to ventricular fibrillation was suspected of
ARVC and Intracardiac defibrillator (ICD) was recommended for him. After informed consent
genetic deletion mutation with rs397516997 (GRCh37. Chr12: 33049515 — 33049518) in his PKP2
gene was determined and it was already reported pathogenic/likely pathogenic in ClinVar. ICD

implantation was inevitable.

We published four papers using formerly collected data and blood samples as follows.

1. Ikeda, N., Hara, H., Hiroi, Y. 1,5-Anhydro-D-glucitol predicts coronary artery disease prevalence
and complexity. | Cardiol. 2014 Oct;64(4):297-301.

Coronary artery disease (CAD) patients presented with significantly lower 1,5-AG and
higher HbAlc values than patients without CAD (11.6 pg/ml [6.1, 19.1] vs. 17.6 pg/ml [11.9,
25.0], p<0.001, and 6.0% [5.6, 7.1] vs. 5.7% [5.4, 6.2], p<0.001, respectively) (median [25th,
75th percentiles]). According to logistic regression analysis, 1,5-AG was a predictor of CAD
prevalence (odds ratio 0.94, 95% confidence interval 0.90-0.97). However, HbA1c levels did not
present a predictive value for CAD. Levels of 1,5-AG and HbA1lc were significantly correlated
with SYNTAX scores (p=-0.27, p<0.001; and p=0.23, p<0.001, respectively). The use of 1,5-AG,
may be superior to HbAlc in predicting CAD prevalence. Both 1,5-AG and HbAlc correlate
with CAD complexity.

2. lkeda, N., Hara, H., Hiroi, Y. Ability of 1,5-Anhydro-D-glucitol values to predict coronary artery
disease in a non-diabetic population. Int Heart |. 2015;55(6):587-91.

Patients with CAD demonstrated significantly lower 1,5-AG values and higher HbAlc values
than did patients without CAD (18.6 pg/mL [12.0, 23.3] versus 19.2 pg/mL [14.4, 25.2], P = 0.036,
and 5.7% [5.5, 5.9] versus 5.6% [5.4, 5.8], P = 0.016, respectively). In multivariable logistic
regression analysis, the HbAlc values did not indicate a predictive value for the prevalence of
CAD. In contrast, the 1,5-AG levels were still an independent predictor of CAD (adjusted odds
ratio 0.96, 95% confidence interval 0.93-0.99, P = 0.0097). Serum 1,5-AG is superior to HbAlc for
predicting CAD prevalence in patients without diabetes mellitus.

3. lkeda, N., Hara, H., Hiroi, Y., Nakamura M. Impact of serum 1,5-Anhydro-D-glucitol level on
prediction of major adverse cardiac and cerebrovascular events in non-diabetic patients without
coronary artery disease. Atherosclerosis. 2016 Aug 20;253:1-6.

In all patients who received coronary angiography, the 1,5-AG <10.0 pg/ml -group
demonstrated significantly higher risk of MACCE (adjusted hazard ratio 1.63) than the 1,5-AG
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>10.0 pg/ml -group. Even in non-DM patients without coronary artery disease, the 1,5-AG
<10.0 pg/ m-group showed significantly higher risk of MACCE (adjusted hazard ratio 2.34).
Similar results were found even if the events were limited to: all cause death, non-fatal myocardial
infarction and stroke (adjusted hazard ratio 4.07) or all cause death (adjusted hazard ratio 3.54).

4. Kato N et al Trans-ancestry genome-wide association study identifies 12 genetic loci influencing

blood pressure and implicates a role for DNA methylation. Nat Genet. 2015 Nov;47(11):1282-93.
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