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Fig. 3 Schematic diagram to show conditions for truncation
compensated reconstruction in 3D pinhole SPECT.
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Fig. 7 Representative rat cardiac images obtained by
our microSPECT and 2°'T1.
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Fig. 8 Quantitaion of rat myocardial blood flow using data from microSPECT. Left: Representative time activity curves in
rest-rest and rest-stress studies. Right: Myocardial blood flows calculated by two-compartment model. Coronary flow

reserves were assessed in rest-stress studies.
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Fig. 9 Co-registrated MR and SPECT images of cerebral
infraction model mouse. Left: T2 weighted image
obtained by MRI. Right: Quantitative cerebral blood
flow image obtained by pinhole SPECT and '2I-IMP.
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Although single photon emission computed tomography (SPECT) imaging is widely available as
daily clinical application, image qualities among several SPECT cameras are not well controlled. We
have developed QSPECT software package for quantitative and standardized SPECT imaging. The soft-
ware is written by Java and C languages and is able to run on several platforms. This package has five
features: 1) library for reading and writing several SPECT data formats, 2) iterative image reconstruction
method with attenuation correction, 3) transmission-dependent convolution subtraction method to com-
pensate scattered photons in the projection data, 4) dual table autoradiographic method to quantitate
cerebral blood flow of different conditions by dual injections of radiotracer. 5) managements of BCF
(Becquerel calibration factor) and CCF (cross-calibration factor) parameters for quality control purposes.
By QSPECT package, SPECT imaging can be quantitative and standardized.

Key words: SPECT, OSEM image reconstruction, Aattenuation correction, Scatter correction, Quality

control
Med Imag Tech 26(1): 9-13, 2008
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Table 1 Popular radioisotopes for SPECT imaging.

Isotope Energy Half life
99mTe 140 keV 6.01 hours
200 70 keV 72.9 hours
1231 159 keV 13.3 hours
1317 364 keV 8.04 days
7Ga | 93,185,300 keV 3.26 days

Fig. 1 GCA-7200A(Toshiba) (a

, typical clinical SPECT

SPECT 13, v &R 3 2 ARmsits,
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two heads and multiple collimators(b) including pinhole collimator(c).
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Fig. 2 Schematic diagram of directory structure of QSPECT package.
QSPECT has configurations for several SPECT cameras.
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Time Lapse Analysis of Changes in Doppler-derived Index of
Coronary Flow Reserve Over Time Could Reduce Frequency of
Endomyocardial Biopsy

'Shuji Hashimoto

Tomoko Kato, 'Noboru Oda, 'Akiko Mano, 'Chizuko Kamiya,
Kazuhiko Hashimura, "Kazuo Komamura, 'Satoshi Nakatani,
"Masafumi Kitakaze, ?Takeshi Nakatani

'Department of Cardiovascular Medicine, Osaka, 2Department of Organ Trans-
plantation, Osaka

Background Invasive screenings for acute rejection by endomyocardial biopsy
(EMB) in heart trapsplant(HTx) recipients are still standard procedures. We as-
sessed the clinical utility of echocardiographic detection of coronary artery
flow reserve (CFR) as a noninvasive method for monitoring acute rejection.
Methods In 30 HTx recipients, 220 EBMs, right heart catheterization, conven-
tional echocardiography and CFR recorded in within 12 hours of EMB were
retrospectively reviewed. Baseline CFR in each patient was defined as a mean
value of CFRs when EMBs showed grade 0 based on Intemational Heart and
Lung Transplantation criteria, and changes in CFR ( § CFR) defined as a dif-
ference between baseline CFR and that recorded when EMBs showed aoy
grade of rejection were calculated. Results & CFR increased and correlated
with the biopsy-proven rejection grade, (0.3+0.02, 0.7%0.11, 1.2 %£0.12 for
gradela and 1b, grade 2, grade 3a or severer, respectively, I=0.52, p <0.001).
Multivariate analysis identified § CFR as an independent predictor of grater
than grade 2 rejection (0dds ratio 2.2, 95% confidence intervals 1.2 t0 3.9, p
<0.001). None of the hemodynamic variables could predict grater than grade 2
rejections. Conclusions & CFR over time in a single is 2 good indicator of bi-
opsy-proven acute rejection, even in a patients without hemodynamic changes.
We might be able to reduce the frequency and repetmon of EMBs by the use of
this noninvasive method.

OE-291

Clinical Utility of Coronary Perfusion Reserve and Strain Obtained
by Echocardiography for Sub-clinical Acute Rejection in Heart
Transplant-Recipients

Tomoko Kato

'Shuiji Hashimoto, 'Chizuko Kamiya, 2Noboru Oda, 2Akiko Mano,

'Kazuhiko Hashimura, *Masafumi Kitakaze, 'Kazuo Komamura,

2Souitiroh Kitamura, *Takeshi Nakatani

'Department of Cardiology, Nationat Cardiovascular Center, Osaka, *Department

of Organ Transplantation, Osaka
Background There has been a continued search for alternative diagnostic tech-
nique that does not necessitate endomyocardial biopsy (EMB) for detecting
acute rejection in heart transplant(HTx) recipients. We assessed the use of cor-
onary artery flow reserve (CFR) and strain rate imaging (SRI) obtained by
echocardiography as a noninvasive methods for monitoring acute rejection.
Methods In 33 HTx recipients, 180 EMBs, 180 CFRs and 134 SR1s recorded
within 12 hours of biopsy were evaluated. Results CFR was reduced when
EMB showed =>grade 2 rejection defined by the International Heart and Lung
Transplantation criteria compared with EMB showed <grade 1b rejection (2.3
= 04 vs. 3.4 % 0.8 p <0.001). Mean values of peak strain ( ¢ sys) obtained
from 8 LV segments were smaller when EMB showed 2grade 2 rejection com-
pared with EMB showed <grade 1b rejection (-20 = 12.5vs.-31 + 4.0%, p
<0.001). The combination of CFR cutoff value of 2.67 and ¢ sys cutoff value
of 26.1% showed a sensitivity of 74.7%, a specificity of 100%, and a predic-
tive accuracy of 80.9% for detecting 2grade 2 rejection. Conclusions The
combination of CFR and SRI could be of clinical value in monitoring acute re-
jection in HTx recipients and could improve management of HTx recipients by
reducing the frequency and repetition of EMBs performed.
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Therapeutic Monitoring of Mycophenoclate Mofetile Dose by Twelve-
Hour-Area Under the Curve to Avoid Acute Rejection in Heart
Transplant Recipients

Tomoko Kato

?Kyouichi Wada, "Noboru Oda, *Akiko Mano, *Chizuko Kamiya,

'Kazuo Komamura, 'Kazuhiko Hashimura, *Souitiroh Kitamura,

‘Masafumi Kitakaze, *Hatsue Ueda, Takeshi Nakatani

'Department of Cardiovascular Medicine, National Cardiovascular Center, Osaka,

*Department of Organ Transplantation, Osaka, *Department of Cardiac Surgery,

Osala, “Department of Pathology, Osaka
Background Mycophenolate mofetile (MMF) is widely used in heart trans-
plant recipients. Inadequate MMF dose is 2 major risk factor for acute rejection
or adverse effects. However, the relationship between the serum concentration
of active metabolite of MMF, mycophenolic acid (MPA) and the incidence of
acute rejection, monitoring of MMF dose by trough level (C0) or 12-Hour-Ar-
ea Under the Curve (AUCO0-12) is still controversial. We examined the impact
of MPA concentration on acute rejection. Methods MPA CO and AUC0-12
were routinely measured within 24 hours from endomyocardial biopsy (EMB)
or when any symptoms of MMF-induced adverse effects were suspected. Re-
sults 186 MPA concentration measurements accompanied with EMBs were
evaluated. MPA AUCO-12 were reduced when EMBs showed acute rejection
(Group AR+; 2grade 2 rejection according to ISHLT Criteria), compared with
no rejection (Group AR-; grade 0, la or 1b) (23.9+8.8 vs 46.9+18.3 u g/hr/
ml, p <0.005 ). Patients with MPA AUC0-12<24.1 had a high risk of develop-
ing acute rejection (60% sensitivity, 94% specificity), and patients with

AUCO0-12 >90.1 had a significantly high risk of developing adverse events (40%
sensitivity, 83% specificity). MPA CO0 levels were not different between g} "
groups. Conclusions Therapeutic monitoring of MMF Dose by MPA AUCH5.~
reflect immunosuppressive efficiency and would be useful for avoiding acy
rejection and/or adverse effects induced by inadequate MMF therapy in hean

transplant recipients. :

PE-271

Reduced Systolic Sirain and Systolic Strain Rate Could Detect . -
Sub-clinical Acute Rejection in Heart Transplant Recipients

Chizuko Kamiya

Tomoko Katou, Noboru Oda, Akiko Mano, Shuji Hashimoto,
Takeshi Nakatani, Masafumi Kitakaze

Cardiovascular Department, National Cardiovascular Center, Osaka

Background: Invasive screenings for acute rejection by endomyocardial big
sy (EMB) in heart transplant recipients are standard procedures. Strain rate i
aging (SRI) derived from tissue Doppler Imaging (TDI) is sensitive in detect:
ing sub-clinical myocardial abnormalities and could potentially detect sub-
clinical acute rejection in heart transplant recipients. Methods: 150 EMBs and’
right heart catheterization were performed in 30 transplant recipients. Conveg-
tional echocardiography and TDI were recorded within 12 hours of biopsy. k
sults: According to the International Society of Heart and Lung Transplan
tion Criteria, 110 EMBs (Group AR-) showed grade 0 or 1a rejection, 4(:
EMBs (Group AR+) showed grater than grade 1b rejection. Mean values
peak systolic strain ( ¢ sys) and systolic strain rate(SRsys) were smal]er
Group AR+ compared with Group AR- (24 %5.9 vs 30+ 8.1%, p<0.001, 2.17"
+0.56 vs 3.17+ 1.18, p<0.01, respectively). On the otherhand, early diastolic_
mitzal annular velocity (E”) and the ratio of peak early transmitral filling velg
ity and E’ (E/E’) were not significantly different between Group AR+ an
Group AR-. Only when EMBs showed grater than grade 3a rejection(9 EMB
E’ was smaller and E/E’ was greater than those with grade from 0 to 2 rejecti
(141 EMBs). Hemodynamic parameters were not significantly different
tween group AR+ and AR-. Conclusions: SRI derived from TDI could be
clinical value in monitoring sub-clinical acute rejection in heart transplant
cipients.
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Regenerative Tissue Scaffolds Prepared by Gamma Ray Irradiation

Toshia Fujisato', Seiichi Funamoto®, Ken'ichi Yoshida®, Tetsuji Yamaoka', Tsuyoshi Kimura?,
Masahiro Kikuchi*, Yasuhiko Kobayashi*, Akio Kishida® and Takeshi Nakatani’

'National Cardiovascular Center, Osaka, Japan
*Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, Tokyo, Japan
*Foundation for Biomedical Research and Innovation, Kobe, Japan
“Takasaki Advanced Radiation Research Institute, Japan Atomic Energy Agency, Takasaki, Japan

Statement of Purpose: The reconstruction of heart valves
using acellular xenogeneic scaffolds has been studied to
have more durability with growth potential applicable to
pediatric patients. Most of the groups developing acellular
scaffolds have been using detergents and/or enzymes as
decellularization media such as Triton® X-100, sodium
dodecyl sulfate, deoxy-cholate, trypsine, DNase, and
RNase. Since the detergents are generally cytotoxic and it
takes time for their removal before the transplantation, it
may lead denature of biological properties and
contamination in the process. We have been developing
several tissue processes for preparation of acellular grafts
using ultrahigh pressure, microwave irradiation, and
supercritical fluid extraction. In this paper, a novel
process using y-ray irradiation has been reported. All of
these processes do not include any detergent and may be
applicable to relatively large tissues.

Methods: Mouse, rat, and porcine vascular tissues were
isolated and irradiated by the y-ray of 10, 30, 100, 300,
and 1000 Gy in PBS at room temperature. The dosage
rates were 100, 300, 100, 300, and 1000 Gy/hr,
respectively. They were then rinsed by PBS-based
washing solution including DNase and RNase at 4 °C for
1 week. The tissues treated were subjected to histological
study, residual DNA assay, and biomechanical study by
the tensile strength measurement.

The acellular porcine aortas were implanted in
subcutaneous space of Wister rats. The grafts were
explanted and examined histologically after 2 weeks of
implantation. All animals were carefully reared in
compliance with the Guide for the Care and Use of
Laboratory Animals published by the National Institute of
Health (NIH publication No.85-23, revised in 1985).
Results / Discussion

There were no cells observed in the tissues pretreated by
the y-ray more than 300 Gy (Fig.1). The amount of DNA
in the tissue was lower than 10% of that in the native
tissue (Fig.2). There were no significant changes in
biomechanical properties of breaking strength and elastic
modulus in the acellular tissues.

There were mild tissue responses of T-calls and
macrophages observed in the acelluar tissue prepared by
y-ray irradiation of 1000 Gy whereas severe responses
observed in the control tissue 2 weeks after the
implantation to rat subcutaneous space (Fig.3).
Conclusions:

This process may have more secure acellular scaffolds for
the tissue regeneration.

© @

Fig.1 The (a) native and y-ray pretreated porcine aortas of
(b) 30, (c) 300, and (d) 1000 Gy followed by washing.

10

+ detection limit
8 +

Residual DNA (ug)

control 30 100 300 1000
radiation dose (Gy)
Fig.2 The amount of residual DNA in the treated aorta.

Fig.3 Anti-CD68 (macrophage) staining of (a) native and
(b) acellular porcine tissues 2 weeks after implantation to
rat subcutaneous space.

Acknowledgements: This study was supported by the
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Separation of mesenchymal stem cells on a novel ligand-immoblized material
Atsushi MAHARA, and Tetsuji YAMAOKA
Department of Biomedical Engineering, Advanced Medical Engineering Center,
National Cardiovascular Center Research

Statement of Purpose: Insufficient isolation and
purification of mesenchymal stem cell (MSC) is the
critical problem for autologous cell plantation and tissue
engineering. In general, the MSCs are isolated from the
bone marrow cells in FACS or MACS system. However,
the isolated MSCs are not homogeneous, and these
separation procedures have the disadvantage to require
some impurities such as modified antibodies. Under the
clinical use, it is important to avoid the addition of
dispensable reagents as much as possible. To secure the
safety of MSCs transplantation in the clinical trials, it is
necessary to develop a novel system for isolating the
homogeneous population of MSCs. In addition, the
isolated cells should maintain the high and uniform
property in terms their differentiation ability. To isolate
the homogeneous cells, we were focused on the surface
marker density that dramatically changes with their
differentiation. We designed a cell separation column that
was immobilized with antibody against the cell surface
marker. When the cells injected to the column, the cells
roll on the inner surface of the column under a flow
condition like a rolling adhesion phenomenon of the
leukocyte in the blood vessel. In this work, the separation
profile of established cell line (KG-1a and HL-60 cell) or
MSCs on this column, and the differentiation property of
the isolated MSCs were investigated.

Methods: Mesenchymal stem cells (MSCs) were
collected according to a protocol modified from that
supported by Tropel et al.[2]. Murine bone marrow (BM)
was isolated from 10-12-weeks-old C57Bl/6 mice (Japan
SLC, Inc., Japan). The MSCs were prepared by the BM
cultured on fibronectin-coated dish (BD Pharmingen,
Pont-de-Clax, France) with alpha-MEM (Gibco-
Invitrogen, Carlsbad, USA) containing 15% FBS, EGF
10ng/ml and PDGF-AA 10ng/ml (R&D systems,
Minneapolis, USA). The cells were routinely cultured on
fibronectin-coated dish in the medium. To prepare the cell
separation column, poly(acrylic acid) was grafted on the
surface of the polyethylene or silicone tube by ozone-
induced graft polymerization. The anti-human CD34
antibody (DakoCytomation, Glostrup, Denmark) or anti-
mouse CD34 antibody (Serotec Ltd., Oxford, UK) was
immobilized on the surface with carbodiimide activation
methods. The amount of immobilized antibody was
measured using horseradish peroxidase-labeled antibody.
The shear flow was given by syringe pomp (KD scientific
Inc., Hollistone, MA) in the column. The overview of this
system was shown in Figure 1. The cell suspension of
KG-la (CD34 positive) and HL-60 (CD34 negative)
passed through the column and fractional number and
surface marker pattern of cells in each fraction were
analyzed by FACS system. The adherent cells fraction of
murine bone marrow cells on fibronectin coated dish
(crude MSCs) was also injected to the column, and the

differentiation property of the MSCs in each fraction was
evaluated,

E
Figure 1. Photograph of cell separation system

Results/Discussion: The density of immobilized antibody
was about 200ug/m®. Two types of cell lines were applied
to the column, and the elution profiles were evaluated.
When KG-1a (CD34 positive) cells were injected into the
anti-CD34 immobilized column, about 50% of the
injected cells were eluted as delayed fraction. The delayed
fractions contained cells with high density of CD34
surface marker, and the content was increased with the
elution time. In contrast, the delayed fraction was not
observed in the case of HL-60 (CD34 negative) cells.
When the KG-la or HL-60 cells injected into the
unmodified column, all cells were found on the early
fractions, and the delayed fraction was not observed.
These results suggest that the cells in delayed fraction
interacted with the column surface in the surface maker
density-specific manner under the shear flow. In the next
stage, the MSCs were injected into the column, and the
elution profile was analyzed. Even in this case, the
delayed fractions were observed as well as the results for
the established cell line. The CD34 expression level of
MSCs in the later fractions was much higher than that in
the first. The isolated cells were incubated on the
fibronectin-coated dish with osteoblastic differentiation
medium for 4 days. The expression of osteoblastic marker
gene was measured by real-time PCR analysis. The
expression level of isolated cells was largely increased
compared with that of the original MSCs. It could be
concluded that the MSCs with different stage of cell
differentiation were separated by the antibody-
immobilized column.
Conclusions: The subpopulations of the cells could be
separated on the antibody-immobilized column in surface
marker density-specific manner. The MSCs at the
different differentiation stages were separated on the
column, suggesting that this separation mechanism is
useful for the all transplantation and the fundamental
research of MSCs.
References:
1. Mahara, A and Yamaoka, T., ASAIO J, 2006,
52:16A
2. Tropel, P., Noél, D., Platet, N., Legrand,P., Benabid,
A. and Berger,F, 2004;295:395-406
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Synthesis and Applications of New Contrast Agents for In Vivo Cell Tracking
Yoichi, Tachibana'; Jyunichiro, Ennmi?;, Hidehiro, Iida® and Tetsuji, Yamaoka'.
1. Department of Biomedical Engineering, Advanced Medical Engineering Center,

National Cardiovascular Center Research Institute
2. Department of Investigative Radiology, Advanced Medical Engineering Center,
National Cardiovascular Center Research Institute

Statement of Purpose: Recently, there has been an
increasing interest in developing various in vivo imaging
techniques. Among them, magnetic resonance imaging
(MRI) has proven to be a particularly powerful tool
because of its ability to noninvasively attain the
visualization of the internal structure in a high resolution.
The noninvasive assessment is one of the most important
factors for tracking the targeted cells .in the field of cell
transplantation therapy. To detect the targeted cells in
distinction from the other cells, contrast agents by
enhancing the signal intensity are needed. The contrast
agents based on chelates of gadolinium (Gd) are the most
widely applied contrast agents for general clinical MR
imaging. Mainly, low molecular weight agents, such as
Gd-DTPA (diethylenetriaminepentaacetate), are routinely
used. However, when these agents were injected or
somehow delivered into the cell for labeling them, they
rapidly diffused into the extracellular space space with a
short retention time due to their small sizes. In order to
prolong the retention of contrast agents, a novel technique
should be developed made. We then tried to increase the
molecular size of the contrast agents using polymer which
does not interact with cell membrane.

Polyvinyl alcohol (PVA) and its hydrogels have been
studied extensively to produce new materials for various
applications. PVA has advantages that make itself
excellent candidates for biomaterials in the biomedical
and pharmaceutical field. Some of these advantages
include their water soluble, non-toxic and
non-carcinogenic characteristics. In addition, the body
distribution of PVA with different molecular weights was
investigated in developing the drug delivery'. The
half-life of PVA with high molecular weights was much
longer than that of the other polymers because of an
insignificant interaction of PVA with cells, such as
macrophages and blood cells. This weak interaction with
various cells is important feature for cell tracking.

In this study, we have synthesized new contrast agents
for cell tracking based on PVA and studied their behavior
in the cells.

Methods: Contrast agents based on PVA were
prepared by the reaction of the hydroxyl group on the
PVA side chain and Gd chelates.

NIH/3T3 cells were cultured in DMEM-LG medium
and labeled with the novel MRI-imaging agent by the
method of electroporation. The number of surviving cells
was assessed by WST-1 cell proliferation assay.

Relaxivity and MR cell studies were also performed
using Tecmag Apollo NMR spectrometer equipped with a

20 mT/m max gradient set and 47 mm ID coil operating at
200 MHz, at ambient temperature (25 °C). Imaging was
performed with a T1-weighted saturation recovery spin
echo sequence with differing repetition times and an echo
delay time of 16 ms.

Results/Discussion: Novel contrast agents were
synthesized by using PVA (Mw:74800, DS:98%) and Gd.
The degree of Gd introduction was 9.2, 5.3, and 2.5
mol %. The relaxivity of these PVA-Gd conjugates was
slightly higher but on the same order of magnitude as
Magnebist, which is typically using. This result
demonstrates that these PVA-Gd conjugates can be used
as effective contrast agents.

To determine the toxicity of these PVA-Gd conjugates,
the synthesized PVA-Gds were added to the culture
medium for NIH-3T3 cell at various concentrations, and
the WST-1 cell proliferation assay was performed. All
PVA-Gd conjugates did not affect the cell proliferation or
viability of cells even at high concentration.

The intracellular behaviors of these PVA-Gd
conjugates were examined using FITC-labeled PVA-Gd.
In this case, not only the viability but also the
proliferation rates of cells were not affected by the
intracellularly delivered PVA-Gd. Furthermore, these
PVA-Gd conjugates were retained stably in the cytosolic
compartment up to 9 days, indicating that these PVA-Gd
conjugates are safe materials for the cells.

MRI studies were performed to examine the ability of
these PVA-Gd conjugates to enhance the contrast in the
MRI image of the cells. At high concentration, enhanced
image of the cells could be observed.

Conclusions: PVA-Gd conjugates were synthesized
and evaluated as MRI contrast agents. The WST-1 cell
proliferation assay showed that the toxicity of PVA-Gd
conjugates was quite low. Moreover, these PVA-Gd
conjugates have high ability as novel contrast agent for
cell labeling. These results suggested that the ability of
these PVA-Gd conjugates to be employed in the study of
biological phenomena using MRI.

References: Yamaoka, T.; Tabata, Y.; Ikada, Y.
“Comparison of Body Distribution of Poly(vinyl alcohol)
with Other Water-soluble Polymers after Intravenous
Administration” J. Pharm. Pharmacol., 1995, 47,
479-486.
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MSC separation with different marker density on ligand-immobilized column
Atsushi Mahara, Tetsuji Yamaoka
Department of Biomedical Engineering, Advanced Medical Engineering Center,
National Cardiovascular Center Research Institute
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Figure (A) Photograph of ligand

immobilized column system. (B) Elution
profile of KG-la (CD34") and HL-60
(CD34) cells using anti-CD34 antibody
immobilized column. The cells were passed
through the column and the number was
measured by FACS analysis.
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Synthesis and Applications of New Contrast Agents for In Vivo Cell Tracking
Yoichi, Tachibana'; Jyunichiro, Ennmi’; Hidehiro, lida® and Tetsuji, Yamaoka'.
1. Department of Biomedical Engineering, Advanced Medical Engineering Center, National Cardiovascular

Center Research Institute
2. Department of Investigative Radiology, Advanced Medical Engineering Center, National Cardiovascular
Center Research Institute
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Gene transfer in the radial-flow perfusion bioreactor for in vitro tissue regeneration
Keisuke YAMAMOTO'?, Tatsuya KITAGAWA! Yoshiaki HIRANO?, Tetsuji YAMA OKA'
Department of Biomedical Engineering, National Cardiovascular Center Research Institute’,

Department of Applied Chemistry, Graduate School of Engineering, Osaka Institute of Technology2
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{1] Jang JH, Rives CB, Shea LD. et al. Mol Ther.
2005, 12(3), 475-8
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TIME LAPSE ANALYSIS OF CHANGES IN DOPPLER-DERIVED
INDEX OF CORONARY FLOW RESERVE OVER TIME COULD
REDUCE FREQUENCY OF ENDOMYOCARDIAL BIOPSY

N. Oda,' T.5. Kato,” S. Hashimoto,’ C. Kamiya,’ K. Hasbimura,!
A Maro,’ HI Ueda® M. Kitakaze,' T. Nakatani’ * Department of
Cardiovascular Medicine, National Cardiobascular Center, Suita,
Osaka, Japan; “Department of Pathology, National
Cardiovascular Center, Suita, Osaka, Japan; SDepartment of
Transplantation, National Cardiovascular Center, Suita, Osaka,

Japan

Purpose: Invasive screenings for acute rejection by endomyocardial
biopsy (EMB) in heart transplant recipients are still standard proce-
dures. Weé assessed the clinical utility of echocardiographic detection
of coronary artery flow reserve (CFR) as a noninvasive method for
monitoring acute rejection in heart transplant recipients.

Methods and Materials: In 30 tmapsplant recipients (19 male, i1
female, 9 to 91 years old, 14days to 13 years posttransplant), 220
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EBMs, right heart cathererization, conventional echocardiography and
CFR recorded within 12 hours of EMB were retrospectively reviewed.
Baseline CFR in each patient was defined as a mean value of CFRs
when EMBs showed grade 0 based on Internationad Heart and Lung
Transplantation criteria, and changes in CFR(ACFR) defined as a
difference berween baseline CFR and that recorded when EMBs
showed any grade of rejection were caluculated.

Results: ACFR increased and correlated with the biopsy-proven
rejection grade, (0.320.02, 0.7£0.11, 1.2*+0.12 for gradela and 1b,
grade 2, grade 3a or severer, respectively, 1=0.52, p<<0.001). Multi-
variate analysis identifiedACFR as an independent predictor of grater
than grade 2 rejection (0dds ratio 2.2, 95% confidence intervals 1.2 to
3.9, p<0.001). None of the hemodynamic variables could predict
grater than grade 2 rejections.

Conclusions: ACFR over time in a single is 2 good indicator of
biopsy-proven acute rejection, even in a patients without hemody-
namic changes. We might be able to reduce the frequency and
repetition of EMBs by the use of this noninvasive method.
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CLINXCAL UTILITY OF CORONARY PERFUSION RESERSE AND
STRAIN RATE IMAGING OBTAINED BY ECHOCARDIOGRAPHY
AS A NONINVASIVE EVALUATION FOR SUB-CLINICAL ACUTE
REJECTION IN HEART TRANSPLANT RECIPIENTS

I.S. Kato,” S. Hashimoto," N. Oda,” A. Mano,? T. Nakatai,?

K. Hasbimura,® HI. Ueda® M. Kitakaze,' S. Kitamura,”

' Department of Cardiovascular Medicine, National
Cardiovascular Center, Suita, Osaka, Japan; *Department of
Transplantation, National Cardiovascular Center, Suita, Osaka,
Japan; 3Department of Pathology, National Cardiovascular
Center, Suita, Osaka, Japan; *Department of Cardiovascuiar
Surgery, National Cardiovascular Center, Suita, Osaka, fapan

Purpose: There has been a continued search for alternative diagnos-
tic technique that do not necessitate endomyocardial bibpsy (EMB)
for detecting acute rejection in heart transplant recipients. Therefore,
the purpose of this study was to assess the use of coronary artery flow
reserve (CFR) and strain rate imaging (SRI) obtained by echocardiog-
raphy as a noninvasive methods for monitoring acute rejection in
heart transplant recipients.

Methods and Materials: In 33 transplant recipients without angio-
graphically detectable transplant coronary artery disiease, 180 EMBs,
180 CFRs and 134 SRIs recorded within 12 hours of biopsy were
evaluated.

Results: CFR is reduced when EMB showed greater than grade 2
rejection defined by the International Heart and Lung Transplantation
(SHLT) criteria compared with EMB showed less than grade 1b
rejection (2.3 * 0.4 vs. 3.4 = 0.8 p<<0.001). Mean values of peak
strain (€,,;) obtained from 8 LV segments were smaller when EMB
showed greater than grade 2 rejection compared with EMB showed
less than grade 1b rejection (-20 * 12.5 vs. -31 * 4.0 %, p<0.001).
The combination of CFR cut-off value of 2.67 ande,,, cut-off value of
26.1% showed a sensitivity of 74.7%, a specificity of 100%, and a
predictive accuracy of 80.9% for detecting greater than grade 2
rejecuon.

Conclusions: The combination of CFR and SRI could be of clinical
value in monitoring acute rejection in heart transplant recipients and
could improve patients’ management by reducing the frequency and
repetition of EMBs performed.




