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Abstract

Objective Echocardiography is used for the detection of cardiac sarcoid involvement in patients with non-
cardiac sarcoidosis. Little information is available regarding temporal changes in left ventricular ejection frac-
tion (LVEF) and left ventricular end-diastolic dimension (LVDd) in non-cardiac sarcoidosis patients.
Methods and Results Fifty-four sarcoidosis patients who received periodic follow-up with echocardiogra-
phy at our institute were enrolled in this study. At the time of initial ultrasonography, 13 patients were diag-
nosed with cardiac sarcoid involvement. All of the remaining 41 patients with extra-cardiac sarcoidosis only
had a LVEF of >50%. During the median follow-up period of 39 months, two (4.9%) of the non-cardiac sar-
coidosis patients were diagnosed with cardiac sarcoid involvement; one patient showed a progressive decline
in the LVEF over a short period of time. It was also found that two of 41 non-cardiac sarcoidosis patients
showed declines in the LVEF of >10% per year; however, they were not diagnosed with cardiac sarcoidosis
during the follow-up period.

Conclusion Rapid deterioration of left ventricular function may increase the suspicion of sarcoid involve-
ment of the heart in non-cardiac sarcoidosis patients; however, we must be aware that a certain subfraction of
patients may not demonstrate significant abnormalities in LVEF or LVDd on periodic echocardiographic

follow-up.

Key words: cardiac sarcoidosis, echocardiography, left ventricular function

(Intern Med 51: 3001-3007, 2012)
(DOI: 10.2169/internalmedicine.51.8396)

Introduction

Sarcoidosis is a disease that may tend to heal naturally;
nevertheless, <5% of patients die of the disease (1). Patho-
logical studies have shown that cardiac sarcoid involvement
occurs in 25% to nearly 60% of cases of systemic sarcoido-
sis (2-4). Although cardiac sarcoid formation often involves
only a small portion of the myocardium and is thus clini-
cally silent (2, 5), it represents a major cause of death in pa-
tients with sarcoidosis (3), with mortality ranging from 10%
to 40% over 5 years (6, 7). Although many efforts have
been made to diagnose cardiac sarcoid involvement in the
early phase for the purpose of providing prompt treat-
ment (8, 9), early diagnosis of cardiac sarcoidosis remains
challenging. In addition to endomyocardial biopsy (10), sev-

eral less invasive diagnostic modalities have become avail-
able. These include cardiac magnetic resonance (CMR) and
radionuclide-based examinations such as fluorodeoxyglucose
positron emission tomography (FDG-PET) (4, 11, 12). How-
ever, the repetitive performance of such examinations may
be limited due to cost, the time-consuming nature of the ex-
amination or irradiation exposure. In their diagnostic algo-
rithm for cardiac sarcoidosis in patients with extra-cardiac
sarcoidosis, Youssef et al. proposed that 12-lead and Holter
electrocardiogram (ECG) and echocardiography should be
performed and, when certain abnormal findings, such as a
left ventricular ejection fraction (LVEF) of <50%, are pre-
sent, the use of advanced cardiac imaging using CMR or
FDG-PET should be considered (13).

Information seems to be limited regarding temporal
changes in echocardiographic findings among patients with
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non-cardiac sarcoidosis. At our institute, patients with non-
cardiac sarcoidosis undergo annual echocardiographic
follow-up. In the current study, we retrospectively analyzed
temporal changes in echocardiographic findings among pa-
tients diagnosed with cardiac sarcoidosis and in those diag-
nosed with non-cardiac sarcoidosis who eventually develop
cardiac sarcoid involvement.

Materials and Methods

Study patients

This study was approved by the Ethics Committee of
Osaka Medical College, Osaka, Japan. Between 2002 and
2011, 83 patients with sarcoidosis attended our hospital. Of
these 83 patients, 54 underwent multiple echocardiography
at our institute and were enrolled in the current study. For
cardiac and non-cardiac sarcoidosis patients, the interval
from the time of clinical diagnosis to the first echocar-
diography at our institute was a median of 31 months
(range: 0-125 months) and 34 months (range: 0-168
months), respectively.

Echocardiography

Echocardiography was performed at least twice in our
study population. In non-cardiac sarcoidosis patients, echo-
cardiography was, in general, performed once a year; how-
ever, if certain abnormalities suggestive of cardiac involve-
ment emerged, the frequency of ultrasonography increased
according to the discretion of the cardiologists. For cardiac
and non-cardiac sarcoidosis patients, echocardiography was
performed a median of five times (range: 2-9 times) and
four times (range: 2-11 times) during a median period of 42
months (range: 5-94 months) and 39 months (range: 5-117
months), respectively. The right ventricular systolic pressure
(RVSP) was evaluated using Doppler gradient in a fraction
of patients only (six cardiac and 12 non-cardiac sarcoidosis
patients). The primary reason for this was the absence of tri-
cuspid regurgitation for the estimation of RVSP.

The difference in the LVEF and left ventricular end-

diastolic dimension (LVDd) between the first and latest
echocardiography were calculated on a per-year basis using
the following equations:
Change in LVEF (percent per year)={(‘the latest LVEF’-‘the
first LVEF’)/’the first LVEF’x100}/ interval of the latest and
the first echocardiography’. Change in LVDd (percent per
year)={(‘the latest LVDd’-‘the first LVDd’)/’the first
LVDd’x100}/‘interval of the latest and the first echocar-
diography’.

Diagnosis of systemic sarcoidosis and cardiac in-
volvement

The diagnosis of systemic sarcoidosis was made accord-
ing to the Diagnostic Standard and Guideline for Sarcoidosis
2006 advocated by the Japanese Society of Sarcoidosis and
Other Granulomatous Disorders (14). At the time of first

echocardiography, 13 patients and 41 patients were consid-
ered to have cardiac and non-cardiac sarcoidosis, respec-
tively. All but one patient with cardiac sarcoidosis showed
sarcoid involvement in other organs (Table). The one patient
diagnosed to have cardiac-restricted sarcoid involvement was

.diagnosed using a histological analysis of an excised myo-

cardium specimen obtained by volume reduction left ventric-
uloplasty.

Statistical analysis

The data are expressed as the mean + SD, unless other-
wise described. Paired and unpaired t-tests were used for in-
tragroup and intergroup comparison using the software
SPSS. A p value <0.05 was considered to be statistically
significant.

Results

Baseline characteristics at the time of first echocar-
diography

The mean age and prevalence of men did not significantly
differ between patients with cardiac sarcoidosis and those
with non-cardiac sarcoidosis (Table). The use of corticoster-
oid therapy was more frequent in the cardiac sarcoidosis pa-
tients (10/13, 77%) than in the non-cardiac sarcoidosis pa-
tients (7/41, 17%, p<0.01). The values of LVEF were sig-
nificantly lower and the values of both LVDd and end-
systolic dimension (LVDs) were significantly higher in the
patients with cardiac sarcoidosis than in those with non-
cardiac sarcoidosis. The LVEF was >50% in all non-cardiac
sarcoidosis patients and in only seven (54%) of the patients
with cardiac sarcoidosis.

Temporal changes in parameters of echocardiogra-
phy

The values of LVEF did not significantly differ between
the first (mean: 67.5£6.1%) and latest (mean: 65.7+£10.1%)
echocardiography in the non-cardiac sarcoidosis patients
(Fig. 1). On the other hand, the values of LVEF decreased,
albeit borderline significantly (p=0.088), in the cardiac sar-
coidosis patients. Two patients in the non-cardiac sarcoidosis
group were diagnosed with cardiac involvement during the
follow-up period. One of these patients showed the greatest
decline in LVEF (34%) and the greatest enlargement of
LVDd (16 mm).

As the interval between the first and latest echocardiogra-
phy differed substantially, the difference in LVEF between
the first and latest echocardiography was calculated on a
per-year basis (Fig. 2). Substantial variations were found in
the per-year-base changes in LVEF and LVDd in both the
non-cardiac and cardiac sarcoidosis patients: three (7.3%)
non-cardiac sarcoidosis patients (one of which is case 1) and
two (15%) cardiac sarcoidosis patients experienced decline
in LVEF of 210% per year and two of 41 non-cardiac sar-
coidosis patients showed LVEF declines of 210% per year
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Table. Baseline Characteristics
Cardiac Cardiac
Overall involvement (-} involvement (+) P
Characteristics (n=54) (n=41) (n=13)
Age, y 577 + 125 574 + 129 58.7 + 11.9 ns
Male sex, n (%) 20 ( 37 ) 17 ( 41 ) 3 ( 23 ) ns
Exracardiac sacroidosis, n (%)
Clinical organ involvement, n (%)
Lung 29 ( 54 ) 24 ( 59 ) 5 ( 38 ) ns
Lymphonode 26 ( 48 ) 18 ( 44 ) 8 ( 62 ) ns
Skin 11 ( 20 ) 9 (22 ) 2 (15 ) ns
Eye 18 ( 33 ) 15 ( 37 )y 3 ( 23 ) ns
Skeletal muscle 2 ( 4 ) 2 (5 )y o0 ( 0 ) ns
Liver 1 ( 2 ) 1 ¢ 2 )Y 0 ( 0 ) ns
Kidney 1 ( 2 ) 1 (2 )Y 0 ( 0 ) ns
Positive biospy site, n (%)
Lung (biopsy and/or BAL) 28 ( 52 ) 23 (56 )y 5 ( 38 ) ns
Biopsy 21 ( 39 ) 16 ( 39 ) 5 ( 38 ) ns
BAL 8 ( 15 ) 8 ( 20 ) 0 ( 0 ) ns
Lymphonode 8 ( 15 ) 3 (.7 ) 5 ( 38 ) 0.01
Skin 9 ( 17 ) 7 (17 )y 2 ( 15 ) ns
Eye 0o ( 0 ) 6 ( 0 )y O ( 0O ) ns
Skeletal muscle 2 ( 4 ) 2 (5 )Yy 0 ( 0 ) ns
Liver 1 ( 2 ) 1 (2 )Yy 0 ( 0 ) ns
Kidney 1 (2 ) 1 (2 ) 06 ( 0 ) ns
Medications
Corticosteroid 17 ( 31 ) 7 ( 17 ) 10 ( 77 ) <0.01
Immuno-suppressive therapy ¢ ( 0 ) o ( 0 )y O ( 0 ) -
ACEI/ARB 13 ( 24 ) 9 (22 ) 4 ( 31 ) ns
Beta blockers 7 ( 13 ) 3 (7 )y 4 ( 31 ) <005
Diuretics 6 ( 11 ) 1 (2 )Y 5 ( 38 ) <001
Aldosterone antagonists 1 ) o ( 6 )y 1 ( 8 ) <005
Amiodaron 3« ) 1 (2 )Y 2 (1 )Y ns

but were not diagnosed with cardiac sarcoid involvement
during the follow-up period. The follow-up periods in these
two patients were 13 months and 15 months. In both pa-
tients, the latest echocardiography showed no abnormal find-
ings, including reduced LVEF (<50%). Therefore, further
cardiac examinations with other modalities, including CMR
and FDG-PET, were not performed. Two patients (5%) with
non-cardiac sarcoidosis and one patient (7.7%) with cardiac
sarcoidosis experienced enlargements of LVDd of 210% per
year.

The temporal changes in left ventricular end-diastolic in-
terventricular septum thickness (IVSd) and end-diastolic
posterior wall thickness (PWd) were also analyzed. The val-
ues of IVSd did not significantly differ between the first and
latest echocardiography in either the non-cardiac (mean:
8.8+1.2 and 9.0+1.4 mm, p=0.41) or cardiac (mean: 8.8+2.1
and 8.2+1.7 mm, p=0.22) sarcoidosis patients. The IVSd/
PWd ratios showed no significant differences between the
first and latest echocardiography in the non-cardiac sarcoi-
dosis patients (mean: 1.03+0.09 and 1.00+0.12, p=0.30). In
the cardiac sarcoidosis patients, the IVSd/PWd ratios at the

latest echocardiography were smaller than those measured at
the first echocardiography (mean: 0.99+0.26 and 0.86+0.21,
p=0.048).

On the other hand, at the time of the first echocardiogra-
phy, abnormal septal thinning localized at the basal portion,
which is thought to be characteristic of cardiac sarcoidosis,
was recognized in eight (62%) of the 13 cardiac sarcoidosis
patients and in none of the 41 non-cardiac sarcoidosis pa-
tients. However, abnormal septal thinning was not observed
in the two patients who developed cardiac sarcoid involve-
ment during the study period.

Patients who developed cardiac sarcoid involvement
during the study period

Two patients who had been diagnosed with non-cardiac
sarcoidosis at the time of first echocardiography were diag-
nosed with cardiac involvement during the follow-up period.
These patients were categorized in the non-cardiac sarcoido-
sis group in the Figs. 1, 2 according to the diagnosis made
at the time of first echocardiography. The characteristics and
clinical courses of these two cases were as follows.
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Figure 1. Left ventricular ejection fraction (LVEF) and end-diastolic dimension (LVDd) at the
first and latest echocardiography. A, B. The values of LVEF (A) and LVDd (B) in the non-cardiac
sarcoidosis patients. The red open circles (case 1) and blue circles (case 2) indicate the data of the
patients who were diagnosed with cardiac sarcoid involvement during the follow-up period. C, D.
The values of LVEF (C) and LVDd (D) in the cardiac sarcoidosis patients.

The first case (case 1) is a 69-year-old man who had been
diagnosed with systemic sarcoidosis on a lymph node bi-
opsy. The first echocardiographic screening was performed
at the time of the diagnosis of systemic sarcoidosis and
demonstrated no apparent abnormal findings: LVDd: 48
mm; LVEF: 62%; and estimated RVSP: 29 mmHg
(Fig. 3A, B). 12-lead ECG showed a right bundle branch
block. Thirty months after the first echocardiography was
performed, rapidly progressing enlargement of LVDd and
reduction of LVEF emerged (Fig. 3C, D, E arrow). 12-lead
ECG showed a complete right bundle branch block and a
left axis deviation. Under the suspicion of cardiac sarcoid
involvement, further examinations were performed: FDG-
PET showed abnormal cardiac FDG uptake, CMR showed
late gadolinium enhancement (data not shown), coronary ar-
tery angiography showed no flow-limiting coronary stenosis
and an endomyocardial biopsy showed loss of cardiomyo-
cytes and fibrotic degeneration with infiltration of CD45-
positive lymphocytic cells and CD68-positive monocytes
and macrophages (Fig. 3F-I). These findings confirmed car-
diac sarcoid involvement. During hospitalization, sustained
ventricular tachyarrythmia occurred. Corticosteroid therapy
was started and the patient underwent implantation of a car-
diac resynchronization therapy-defibrillator.

The second case (case 2) is a 40-year-old man with sys-
temic sarcoidosis involving the liver, which had been diag-

nosed histologically, and eyes and lungs, which had been di-
agnosed clinically. Thirteen years after the diagnosis of sys-
temic sarcoidosis, ambulatory ECG showed non-sustained
ventricular tachyarrythmias. The first echocardiographic
screening performed at our institute showed no apparent ab-
normal findings (Fig. 4A). Forty-one months after the first
echocardiography, 12-lead ECG showed Q waves in lead III.
Echocardiography showed a mildly decreased LVEF, al-
though the global left ventricular function was preserved
(Fig. 4A, arrow). CMR showed late gadolinium enhance-
ment (Fig. 4B) and technetium-99m based single photon
emission computed tomography (SPECT) (data not shown)
showed abnormal cardiac uptake. Although an endomyocar-
dial biopsy specimen did not demonstrate histologic findings
specifically suggestive of cardiac sarcoid involvement
(Fig. 4C), corticosteroid therapy was started under the diag-
nosis of cardiac sarcoidosis.

Discussion

In the current study, we analyzed the data of 54 sarcoido-
sis patients who received follow-up with echocardiography.
At the time of first ultrasonography, 13 patients were diag-
nosed with cardiac sarcoid involvement. The remaining 41
patients were diagnosed with extra-cardiac sarcoidosis only,
and all of these patients had an LVEF of >50%. During the
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Figure 3. The findings of echocardiography and an endomyocardial biopsy in case 1. A-D. Two
dimensional longitudinal axis (A, C) and M-mode (B, D) echocardiography. The findings of the first
echocardiography (A, B) and that obtained 30 months afterward (C, D) are demonstrated. Thirty
months after the first echocardiography was performed, a rapidly progressing enlargement of left
ventricular end-diastolic dimension (LLVDd) and a reduction of left ventricular ejection fraction
(LVEF) emerged. E. Temporal changes in LVEF and LVDd on echocardiography. The arrow indi-
cates the point of the diagnosis of cardiac sarcoid involvement. F-I. The histologic and immunohisto-
chemical analyses of the biopsy specimens. Loss of cardiomyocytes and fibrotic degeneration with
infiltration of CD45-positive lymphocytic cells and CD68-positive monocytes and macrophages are
observed. No multinucleated giant cells are observed. F, G. Hematoxylin and Eosin staining. G is a
high-power image of the bracketed area in F. H. CD4S5 staining. I. CD68 staining. The scale bars in-

dicate 50 pum.

median follow-up period of 39 months, two (4.9%) of the
41 non-cardiac sarcoidosis patients developed cardiac mani-
festations, leading to a diagnosis of cardiac sarcoid involve-
ment (10). One of these patients (case 1) showed a progres-
sive decline in the LVEF over a short period of time
(Fig. 3). On the other hand, the cardiac function of the other
patient (case 2) was preserved both at the time of diagnosis
and after diagnosis of cardiac sarcoid involvement (Fig. 4).
The current study showed that the per-year base percent
changes in LVEF did not significantly differ, although there
were substantial variations in this parameter in both groups
and two (4.9%) patients without cardiac involvement
showed LVEF reductions of >10% per year (Fig. 2). Consid-
ering that only a subfraction of the sarcoidosis patients who

were diagnosed with cardiac involvement at necropsy had
clinical evidence of cardiac involvement (2), it is possible
that the non-cardiac sarcoidosis patients who showed LVEF
reductions might have had subclinical cardiac sarcoid in-
volvement. Together with the ability of LVEF reductions to
predict clinically significant cardiac involvement in non-
cardiac sarcoidosis patients, this point should be clarified in
further investigations.

The abnormal septal thinning localized at the basal por-
tion that strongly suggests cardiac sarcoid involvement was
not documented in the two patients who developed cardiac
sarcoid involvement during the study period.

When cardiac manifestations occur in patients with sys-
temic sarcoidosis, cardiac involvement is strongly suspected,
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Figure 4. The findings of echocardiography, cardiac magnetic resonance (CMR) imaging and an
endomyocardial biopsy in case 2. A. Temporal changes in left ventricular ejection fraction (LVEF)
and end-diastolic dimension (LVDd) on echocardiography in case 2. The arrow indicates the point
of the diagnosis of cardiac sarcoid involvement. B. CMR performed at the time of Q wave appear-
ance on 12-lead ECG (arrow in A). Late gadolinium enhancement is recognized (arrows). C. Hema-
toxylin and Eosin staining of the biopsy specimen. Interstitial fibrosis and fatty infiltration are ob-
served; however, no sarcoid granulomas are seen. The scale bar indicates 50 pm.

although evidence is circumstantial (15). For such situations,
several non-invasive diagnostic modalities, such as FDG-
PET and CMR, have become available. Indeed, CMR with
gadolinium enbancement and radionuclide examination
helped to diagnose cardiac sarcoid involvement in the two
patients who had not been diagnosed with cardiac sarcoido-
sis at the time of first echocardiography. However, several
issues should be considered when using these modalities, in-
cluding time, cost, irradiation exposure and certain contrain-
dications (16). In this sense, both echocardiography and
ECG, although they may be less sensitive than
CMR (17, 18), are practical and useful modalities that can
be performed repeatedly. We must be aware, however, that
such ultrasonographic follow-up may not be able to identify
ongoing cardiac sarcoid involvement in a certain subfraction
of non-cardiac sarcoidosis patients, as in case 2 in the cur-
rent study.

There are several limitations to the current study. First, di-
agnostic modalities that are more sensitive for making an
early diagnosis of cardiac involvement (19), such as
gallium-67 citrate scintigram, CMR (18) and FDG-PET,
were not performed in all non-cardiac sarcoidosis patients.
Therefore, the true rate of cardiac involvement might have
been greater than that reported in the current study (3). Sec-
ond, two patients developed cardiac involvement more than
two years after the start of echocardiographic follow-up.
Therefore, with a longer follow-up period, more patients
may manifest signs and symptoms of cardiac involvement.
Third, ultrasonography was performed by multiple physi-
cians and medical laboratory technicians, occasionally using
different machines; however, this condition may reflect the
situation of daily clinical practice, and non-cardiac sarcoido-
sis patients, in particular, should receive follow-up for years.
We focused primarily on LVEF and LVDd and not on other
findings potentially associated with cardiac sarcoidosis such
as regional wall thinning, left ventricular regional wall mo-
tion abnormalities (20-22) and diastolic dysfunction (23).

In conclusion, among the 41 patients with sarcoidosis
without cardiac involvement, two (4.9%) were diagnosed
with cardiac involvement during the median follow-up pe-
riod of 39 months according to Japanese criteria (10). Al-
though one of these patients (case 1) showed a progressive
decline in the LVEF over a short period of time, the other
(case 2) showed only a mild decline in the LVEF with a
preserved global left ventricular function. Therefore, rapid
deterioration of left ventricular function may increase the
suspicion of cardiac involvement in patients with extra-
cardiac sarcoidosis; however, we must be aware that peri-
odic screening of LVEF and LVDd may not detect a certain
subfraction of patients who develop cardiac sarcoid involve-
ment.
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B Fav FUTOEMOBRLI Ay FUT
DHETHEVOFREZRD 5729, Fabry N %
fafbe RIS HEEERZ L b H D, LY IEFERBHENC
&, BTBEMECHSEERO I ) Y IREE YRR
BT HLENHSH (B5-B).

{ R S VRS

FEMEOGERE R, SAIEIT B BRI I3 0
JAREARSCIHIRE, MEOMMEILZ & IR R 2T
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°

~
-~

H4 D700 F—YX (AL-ARY)

AL DERBIC T A IVREDT IO FYBEMLE L, DHIREERLTWVS.

H&E #eB, Scale bar=50um.
B : Congo-red REDRICEMBEL. 7 =0+ NEBBHEHFEERY. Scale bar=20um.
C: 70O NRHOEFEMSEE. 2 10 nm IO WIS ZHEICHED 5.

Scale bar=20 nm.

BHFE (@) WIS ertioBRARITE - HIS

®5 rFabryi®

A DERERROMRER L —RROZEREEERLTWVS. HAEZRES, Scale bar=50um.
B EFEMR TEEEBOICHETROITU VESYHE LTWS. Scale bar=1um.
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FEABUDERAE

A IDERHIRRDESFEN, SEIREENERLUTVD. B OSETEREDORMELERLTVS.

Masson-trichrome %s,

B DEBiRIFAEAL, MOBEX - ZEBBEID. H&E B, Scale bars=50um.

RPERTHY, BESPMIEETDH 505, BRIE
HMEBS LEDLEALZEICLY, IR ZHIEE
BEMICEHTAHAILEDTES.

1. BREMEOEHE

BEARUDERAE (hypertrophic cardiomyopathy :
HCM)

HRFO L OHMRER, sSiRECE, £ - E
KUZBPBBIN AT R E N5, $EEEFNE AR
TS N5 RS TRAEBRNIC S EET 5 7
W, HEFEELZ 3L LrLl, B6DX
I IS ANERSRIC B OBAE, MoOE G
e CREARIE e X OB R L 72 kT, HCM &
LTFBELEWEIAY MFRETH L. ML
SAEEREICEECALONAERIH Y, &
BHOBMAL BB TH L. BELIBETH S
BAEIREENBIT LT A RELZEE SN,
HERELDEREE (dilated cardiomyopathy : DCM)

DCM DfMeEIbiE, —2 0 & DD HaE F I
O F AR A 5 I ERAE LS B By 2 i fL T B
BH (B7), BREOHEILOFDOND. Tt
HomEsl <k, MRERCHEMELIBEL2Rwd D

162 CIRCULATION Up-to-Date i%7] 2013

F 2 42

®7 IRENDEHE

BEIFOHBE— D0 & DOBBEICUEAEICEN > TS,
Masson-trichrome %, Scale bar=50um.

bH), HBFRIBRELPSE Vo TRERZRE
FTHIEZTERY., Tz, BRERESESTSD
® % inflammatory DCM (DCMI) & LTRE S h
TBY, Z0OL)REMNTIHEBELHEOHEEICA
% L9 b i) v SEREEPBREOBRMELE
FEEFALHZ Y.
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8 TEREEEREE

IDEHIERAE K, BEERM LS SDICIEREERDS.
Masson-trichrome 2, Scale bar=100um.

FEREEEZ0E (arhythmogenic right
ventricular cardiomyopathy : ARVC)
ARVCZ, #BMERH Lz ERICEO I & AR
KTH5H (R 8), MFERTRONIFR L LT,
FRIFREOEEL D SRERELZRO L 2 LPE
BERENTETWS Y. REMBROLRYECIRERRY
CHEREE AEBENICRDLZEHE L, 20
AR E B oA L LRI D LAY Z L
V.
SmE%OESE (hypertensive heart disease
HHD) BKURBEZEICIDEAFPEEET
[CRDEAL

EICb-5.088ICE Y, ORI EEICHE
K BREFDE . AT, ADBIIR 723 EMI
Eh D IBETHIRICIE A3 5 18 B AR M b s s 19 ©
H5H (E9). HBNNEIROEEED LIXUITE
=N (-8

9 RIMEMEER

BEOOHEX SNESIRZEDDICHERICEN D, MEFEED
AL REIN TS 5.
Masson-trichrome #8, Scale bar=100um.

{35‘190[:

Pl XRBEBTAZEDEVERDLHERT
OB RZZTTE ), HERHBEINGE
REHBEWRFTRE2E TRV DOBKEHTHS. =
DIEFRIFT RS EROH O L RE» SFE
HoEREB LI, BROREISERE S LR
HITHZELBBETHLEEZD.

@ B B STHE cveererrreennnens U SO

1) JCS Joint Working Group. Guidelines for diagnosis
treatment of myocarditis (JCS 2009) : digest version.
Circ J. 75 (3), 2011, 734-43.

2) Okura, Y. et al. A clinical and histopathologic
comparison of cardiac sarcoidosis and idiopathic giant
cell myocarditis. ] Am Coll Cardiol. 41 (2), 2003, 322-8.

3) Maisch, B. et al. Inflammatory dilated cardiomyopathy
(DCMI). Herz. 30 (6), 2005, 535-44.

4) Marcus, FL et al. Diagnosis of arrhythmogenic right
ventricular cardiomyopathy/dysplasia : proposed
modification of the task force criteria. Circulation. 121,
2010, 1533-41.
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H—7— K

TS — o, BIETEERE,
A FT—h~

FREIST—0%
INMAI—=N—DHBEBAD
I Biomarkers of vulnerable atheromatous plaques

EARIEE, BHF— (R ESEREENR

ANTREEROS 5, HCARLBBEIOHEE ZORDOYTFULIHE
DREOBRE-E B, Z0EDHANOHIERBENBRKE TS 5 BRELY S —
I DFRFELEVDPICBEL, LEISEHAATE 300, DHFEOO TR
FLBIEFHNED2ED D,

BEEET /A ZAOHKEICELY, TRETSI—TDBWE, (XS 0F%FD
FREESTVWS, BEREA AV TOREICEY T -7, MBS
1+ Bvasa vasorum» 5 OFEMEOMENERRE S hi, £A77—78RLPT
WEESERE A A — VL T A TE B RB LN TEBLS >, |
PLRARETS—IDI2 Y-S F e b, RRTHELOBERE, SR
BEOBIHFROON D, MBS A FT—~h—LLBRRES SV DOBMIEIZ h
5OBEBIIGZ 5N FEEEEO TS,

AT S—rBRETFRL BN —h—CETIRFMBEEB T 5,
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2 FRERIS—IEINAFI—H—DDBEDZD

‘5—95&%@@4@@

BEERITLIRTT—7 DM

L L TNarulab i, 7527 REHR
RYFATVEF) 72k DAL
M BT HRETEHRO0%BEULETH
¥, necrotic coreid? 5 —7 D2B%E
¥%, vasa vasorum?d*b 75— 7 W
EMEY AL THRORORH, <70
77—V OREE R, BERERORE
S1265umEL T 2L T3 (@),

¥ 7-Providing Regional
Observations to Study Predictors
of Events in the Coronary Tree
(PROSPECT) W& T &, SMTE
BEOITHEMICH L T, HENE
PEUDIEI N TRRLEABEE
(intravascular ultrasound ; IVUS) %
Virtual Histology™ (VH) IVUS% 1T
v, EREREE S ERTRED
TOROA XY FRIVUSTTRICL D
FlCx PRI LEY, EORE
@75 —2 WET0% L)
@VH-IVUSIZ & 5 v dRiEr g &

boWHE
QIR B/ LB Wi T4 . Omm 2B T
D3O DD IBABREIC L B A
v hEFEBE LA

LA LI TEETFREAR
VH-IVUS# Mif7 L 726235 D 5 B
SIBERIC H VBRI R b OWE
SO6IREE % B, JEMOT 4 T~
Ty THBTRRERNES BB
(NETARABEL o 2mfIII60A
(10.8%). BHLHEEREERNEDL
THOAU%B) THo?2 & ThHho =

necrolic core
25% 75— Eil
>120°4442 s
2~22mm

AT

Fhadiiti |
hEORIFATYEFIT
>50% M E TN

vasa vasorumi¥
pasdet ik
FRAFRON—
TR

BHFAL (spotty)

fibraus cap
W (<65um)

B4 P ity 5|

B BWRULPTVTI— 7 OB W EIR)

@FF=2RBIF ¢ FTUEFI LT3 NEMEHRDE50%ELE,

@necrotic corelt 75 — 7 D25% E EH B,

@vaso vasorumOHIMIC £ 3 75— VAHE TS 5 ROBO Y~ 7,

@771:177’”:/"0)5‘!“5
M RO M S (165 umEl .

3 EURERBORRME LTHY
BB E D OWENEES L TWE
B, TRCOEAFSETEERLE
LbhITREAZ LIRBEE N,
Arbab-Zadeh & (X LRI 74 BT
ERBBER, BRELTS -7 B
Aerosion (R EH) I Lo TH &R
Z3NBH, REBOEPTRTI—
2 Bk AerosioniZ BB R < HEMIN
Y B0, PIRE~ERT 2 L85
LTwa? ([2). 0% h v
B2 HOWEIEELTH, IEEH
ETBHLIRTI—-TREE TS5
IHEXPERRIERTSY9—7, L

BEFILPLTVRESEETSHY,
IRSERET BN Fw—R—h
T BREETFUL) B A w—
A% ) D BT REEATE V.,

.42‘7—-73-—

75— REED, OWRICEL T
TOEENL +=—H—2ETRL
oo BN G —h— 3RS EHL
REBERERL, FAT-VORR
e —h—-ral AL RTY—b—
PHEESR TV,
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L.

15t

FREIS-~UE

ESEDI,
ESERTS

2 AR R OKR
(STt3 & WEIR)

a: EXENEREES A -V b:
BRBESS—IOHME K
FATWEFY Y00 75—
SR & B T3~ FER{E
CHR dBLORETS-4
BEdR Perosionld BB L {HEH I
Y 5D, BEBENER, e
EREEDL B VEEOERMLN
x, {: 7Z—7HigYerosiondf
fr ¢ OMmIEABIC L 3 BEEER
BRAE,

L2LERLBROBB CIHUTE
IEBEROBUTIRR S TWANA F
T A—E RO HEECERELAR
BRERWT S, VT FvF)—
¥/ 7L FPF ¥ F—EMBSE
(CK/CKMB), FPof=v] bu#
=T, LBEEHSRESES (heart-
type fatty acid-binding protein;
H-FABP) C® %, H-FABPIZ#BEN
Bk O MIBARRICES T 5 ESF
TERERTH Y, LHEERERK
RHRURICBEE LTETE 5
B, BEREOBVWIT—I— T D IEE
BEBECHEAERATVS, $h R
YL PR VTRHERSEESE
BThHY, BEHRHDLATEHEEZR
LBREL Lo L THEMENS
oY, Z 07920124 European
Society of Cardiology CH 5/ & X,

LHEEOUREBEESE L LG
BESWA{Iw—F— 20 oK
SVU/THERS A TWBEY, — 47
S— WL ELRBNNf AT —H—
DBEHRERINTVWEIOD, EH
RASTHEATLECIRE T g
Vo BT 7 I — 7 Bikn Rl an
Ad - —EFERERT S,

5— kR
A AT —T~

(1)CREHER (C-reactive
protein ; CRP)
CRPIBFTORIER: KBLTA ~
¥ —u 4 ¥  (interleukin ; IL)-60#I
BWIc X VR TEASNED, E£Fo
B EBEIRERERE (75— 2) B8
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D TERIF—HRI AT~ H—DELERD

b SERLER T IR EECRP (high sensitive
CRP : hsCRP) # M L2 L 25, #
BB BV CF B2 B4
EAEEEE BT, TOZEDD
75— 276 OhsCRPELATRE S 1t

729, Boukib X BMEEAERR L FE

PRk ERE B I O6T B3 A8 3 (optical
coherence tomography : OCT) % #fi
FL, RAEHZ L hsCRPERFT L7127,
SR OER L LB LT, BEE
BRTIHOCTIRRTHL &SI —
2 ik e MR R b oW lE %
80% IR, T HICHIB LhsCRPIZH
FICEEERLILERE L,

(Z)PTX3

~ v b5 %3 3 (pentraxin ;: PTX 3)
HBCRPERILERYFSIFV 778
Y2 B/ L, IL-18% B85 BIEHE Fa
{(tumor necrosis factor & : TNFa) %
ORI LY MEREMR, 0T
WEI, <oy r—Y, BHRKIR,
TERGHRRE 2 B MLEREF I EF R IR H BB A
Ehd, TREFLETS—27HICD
PTX 32 5T 5%, Inoue b 1%
SEFFEHIRME TRPTX 300 ik B
D ERITBD DALV, REEHA
ElBWT ER L mELEY, £/
SHLMFEEENICB VT, AR5
HF—F ML DRI BRI
PTX30RBEHZD LTV,

(3)MRP8/14
AMOGEEOERNT 7 — & ik

EERICHISREE LA MBEHAEIT X

BT LA bIROEEETFCH SN

TS5—oRREL TSR
t—i8 MPO PAPP—A
oxLDL MMPs sCD40L
Lp—PLAz  MCP-1  PTX3
GPx—1 PIGF MRP-8/14

B RSN

CRP, sPLAa,, 7Y/ ~4"2 , WBCC

B3 75— S WBRICES ECOSAFT—H—H R — K (22, 234 )2 IENE)

Lp-PLAz= : lipoprotein associated phospholipase A2, MCP-1 ! monocyte chemaatractant protein-1,
GPx~1 : glutathione peroxidase, MMP : matrix metalloprotease, MPO : myeloperoxidasse, PIGF:

placental growth factor, PAPP-A : pregnancy-associated plasma protsin-A, sCD40L : soluble
CD40 ligand, sPLA2 : secretory type I phospholipase Az SAA * serum amyloid A, WBCC : white

blood cell count

HIzHEL, EEHRIA 70T LA

FRWT, MEOHHEEEERLRE
eI ER A & MK (A T H))

94 NOREFEST T4
7 UBH Lico 35 b R ettakls
EF LY LR OHRERCRANE
IR H & L Tmyeloid-related protein
(MRP) -4 EZ & iz MRP-14
AT AL T RBESOSI00
FEHIZALSI00A9, 2 V7 5=
JYBELTHMLRAT WS, MA TR
MRP-8/14~Fu¥f<w—t UCERE
L, {FER, BRALEEEA T,
Altwegghid, BE®ERE L0B
HEEZIZBEWT, Bh0LHHE

T=h—THBHIIR=VT, 347
D¥ ¥, CKMBJ b Bl MRP-
8/1ME LR A BDLHE LAY,

{4) myeloperoxidase (MPO)
MPORBHMRCFETIBETDH
D, AP o THELBHES 2T
%, LA PVAREERTTHY, B
RELRE LBV TR T 5 — 7 ikl
W54 5. £ SUEERROUE
L&75— 2 i3 E O RIREHE s
Ebohi L HEEINTWAY, §7
MPOIXCRPO Bk FEHE R B T B &
DR, boEs Y TREOKEES
CBWThH, BEERLASCANLTE
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FERHEORERZFH L. 2OZ LR
5D IR E BRI LM 4 < b
PWHNTE, WREZOU AL
R LEEShTREY,

(5) soluble CD40 ligand (sCD40L}

CD40Y # > F (CD49L) iX i& ik
CD4BE~ IV —#if (Th2#EfR) #E
HBL, BER-wro7 75—Vl

FHBRTOCDALERTHILET.

ZH S HERRARE HEIL R 5,
CD4OLIE BIRBLEIC BT 57 5 —
ZOEBEY, FEECSEEREH
PHEALEIOSNTEY, #Dsoluble
form (sCDA0L) A5ig AL Y > 95k i
MEFLEHEN, vruTr—Y%
ERGHE Lo BRBEFRR T A
s, RERSCHEE Y B &4l
WREET EEZ 0D, EBEBIRE
LRI ECDAL FDUF Y FThH
HCDAOLORBANFTD AT,

(6) pregnancy associated plasma
protein A (PAPP-A)
TEEPAPP-A Y Y YHD AT Y —
R ER e —h - LT
FiERBERCllEI R TH 2, B
FEPAPP-ABLE Hinsulin-like growth
factor-TR4FRAICIFELEELZ &
2 5 B IRFBACAR I 1o )  WREMEASR
BENTWS, PAPP-ARERET T —
ZIZEFER LW, REEL7S—
IR TED D, TN EERE
BETHHPAPP-ABEMN ERL T
BY, CRPRIGF-1¢ FEREEE R
TOWKL, PR CIPCKMBL I

HEZRESAEWI L2 b, PAPP-AD
EREBTSS - AREERBRL TN
BrELLATHEY,

{(7) matrix metailoproteinase-9

(MMP-9) .
MMPIZMIRARE 0BT 2B %
D|HETHD, w707 7 - HEMMP
PELET D, MMPREEREEOM
BAEREEDBTHILTCTS—20
AEELEMESE, SVCETIT—
IHEECEALI LT, AREERERS
BIET Bo BICMMP-913, SMEE
BRCBVCTRERERNEL LEESR
ERIEESERTHWAET, Kobayashi
b OFME TIRBREAFH LA OAKT
EEFITHLTIMNR=YTEINLE

Bl PRES LR LBV SRS

DT EBELTWDE,

1 AT —h— R
OR =T EDEEE

McCannb D HET R 2HOM
FBRBASEAL2 IR, OHBE
v —%—[(H-FABP, glvcogen
phosphorylase-BB(GP-BB) ), i+
VEVIEET—H— (NT-proBNP),
BEAGEEY— I~ DF4<-), M
ERE~—H— (hsCRP, MPO,
MMP-9, PAPP-A, sCD40L)} & b
RV TTRLLHREDHHEL I
LY, JUCFET & B YROCHK
» 515 Nizarea under the receiver
operating curve (AUCHIZ & 2 2Tl
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