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Abstract A 60-year-old women was admitted to ouof lymphocytic clusters, and most cases have been diag-
hospital with deteriorating congestive heart failure. Akosed at autopsy [9, 15, 16]. Various studies using murine
though the diagnosis of active myocarditis was comodels of viral acute myocarditis have already contributed
firmed by right ventricular endomyocardial biopsy, thia good deal of information on the pathogenesis of and
patient died of refractory heart failure during corticostéherapeutic approaches to this disease [5, 7, 13, 17, 18].
roid treatment. Numerous lymphocytic clusters were oHewever, the exact mechanism of myocardial cell damage
served microscopically in the heart at autopsy. Most arfid the signal of ongoing inflammation in chronic active
the infiltrating cells in the clusters were positive for Cihyocarditis remains uncertain, because of its rare clinical
8, HAM 56 or MHC class 2 antigen; few cells were postonditions and the lack of appropriate animal models.

tive for CD 56. Expression of perforin was found in We describe a rare case of chronic active myocarditis
some of the infiltrating cells. Electron microscopic exwith numerous clusters of lymphocytes confirmed by
amination revealed small lymphocytes adhering to thight ventricular endomyocardial biopsy. Immunohisto-
surface of injured cardiac myocytes. Close contact @femical and ultrastructural investigations were per-
these lymphocytes to macrophages was shown in tboemed to clarify the mechanism of myocardial injury in
clusters. ICAM-1 and MHC class 1 antigens weteuman chronic active myocarditis. Corticosteroid treat-
strongly expressed in the cardiac tissue. These resultamient of this disease is also discussed.

dicate that cytotoxic T lymphocyte-mediated cytotoxicity

had continued to operate during immunosuppressive

therapy. Corticosteroids may not be suitable for the treglinical history

ment of chronic active myocarditis when persistent ex-
pression of ICAM-1 is observed. A 60-year-old woman without preceding episodes of acute myo-
carditis had experienced insidious, but progressive epigastric dis-

. . . . comfort, fatigue and dyspnoea since November 1992. Because the

Key words Congestive heart failure - Corticosteroids - signs and symptoms of congestive heart failure gradually wors-
Chronic active myocarditis ened she was admitted to our department for further examination

and treatment in March 1993.

On physical examination, her blood pressure was 98/62 mm

" Hg, with a heart rate of 86 beats/min. There was engorgement of
Introduction the jugular vein and hepatojugular reflux, but no peripheral oede-
ma. A grade 2/6 holosystolic murmur and the third heart sound

Recently Lieberman etal. proposed a new classificatiware heard. The liver measured one finger breadth below the cos-

for myocarditis based on their clinical and histopatholog@ margin on palpation. Her laboratory findings showed a normal

: . ; " ood count and biochemistry.
cal experience [10]. Chronic active myocarditis was ch The chest X-ray film on admission demonstrated cardiomegaly

acterized by an indistinct onset, progressive deterioratigh a cardiothoracic ratio of 62%. An electrocardiogram taken on
and the development of an end-stage dilated cardiomyagfmission revealed low voltage in the limb leads, R wave regres-
thy. Chronic myocarditis has since been discussed asjoa in the precordial leads and left axis deviation. Results of the

clinicopathological entity characterized by the existenBEessure study showed the following: pulmonary capillary wedge
pressure 22 mmHg, mean pulmonary arterial pressure 30 mmHg,

right atrial pressure 12 mmHg, and left ventricular end-diastolic
Y. Yazaki - M. Isobe[(]) - S. Yamazaki - M. Sekiguchi - N. Usudapressure 24 mmHg. The cardiac index measured by the thermodi-

The First Department of Internal Medicine, lution method was 1.82 I/min per mnmThe echocardiogram and
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Fig. 1A, B Photomicrographs of the specimens of heart tissue
tained by endomyocardial biopsy, showing inflammatory infil-
tratesA around the small vessel amdadjacent to degenerative
myocytes &rrows). C, D Photomicrographs of the specimens o
tained from the autopsied heart, demonstraithdymphocytic
clusters with severe interstitial fibrosis abdhe destruction (eosi-
nophilic degeneratiorarrow) of cardiac myocytes. Hematoxylin-
eosin, original magnification x2(:0

aterials and methods

Right and left ventricular tissues were fixed in 4% paraformalde-
yde/0.1 M sodium phosphate for 6 h at 4° C. After washing in
0.1 M lysin/0.15 M sodium phosphate and 0.15 M sodium chlo-
ride for 1 h at 4° C, they were immersed in graded sucrose solu-
tion; 10% 15%, and 20% for 10 h each at 4° C [19]. This material
was quick-frozen in O.C.T. compound (Miles, Elkhart, Indiana).

Cryostat sections 6 um thick were cut and collected on pély-

The diagnosis of active myocarditis was confirmed accordns%l -coated glass slides. These slides were air-dried for about
to the Dallas criteria [1] by right ventricular endomyocardial biof0 min.

sy. Biopsy specimens showed interstitial infiltration of mononu-

clear cells around the vessels (Fig. 1B) and adjacent to the degen-

erative myocytes (Fig. 1A). In spite of the administration of coFig. 2 Immunoperoxidase staining of the infiltrating cells in the
ticosteroids, including their use for pulse therapy, the signs amatopsied heart. In the clusters, most of the infiltrating cells are
symptoms of congestive heart failure worsened rapidly. Ultimagessitive for CD8, HAM56 or MHC class 2 antigens. Expression of
ly, the patient died of multiple organ failure in June 1993. The aguerforin is found in some of the infiltrating cells around the clus-
topsy was performed about 2 h after her death. ters @rrows), but not in the clusteis
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Table 1 Primary antibodiesMIHC major histocompatibility anti- _
gen, ICAM intercellular adhesion molecul®CAM vascular cell | .
adhesion molecul:) v

Antibodies Clone Dilution Source

CD4 MT310 1:20 Dako

CD8 DK25 1:200 Dako

CD20 L26 1:100 Dako

CD45R0O UCHL1 1:100 Dako

CD56 T199 1:50 Dako

HAM56 HAM56 1:50 Dako

Perforin B4 1:100 Sumitomo

MHC class 1 W6/32 1:100 Dako

MHC class 2 CR3/43 1:100 Dako

ICAM-1 84H10 1:100 Immunotech
VCAM-1 1G11 1:100 Immunotech + &%,
E-selectin 1.2B6 1:100 Immunotech Wt

The immunophenotype of the infiltrating cells and the expre
sion of cell surface molecules were investigated by using a st
dard avidin-biotin immunoperoxidase technique. The sourcg
specificity, and working dilution of the primary antibodies use)
are listed in Table 1. Appropriate negative controls in which t
primary antibody was replaced by PBS (0.02 mM, pH 7.6) we
used for all immunostaining procedures.

Small heart tissue specimens obtained at biopsy and auto
were fixed in 2.5% glutaraldehyde in phosphate buffer (pH 7.4
postfixed in 1% QO4, dehydrated and embedded in Epon 812 f
electron microscopy. After observation of toluidine blue-stained
um sections the representative area was trimmed. Ultrathin 9
tions were stained with uranylacetate and lead citrate, and ex
ined with an electron microscope (JEM 1200).

Pathological findings

The autopsied heart weighted 375 g. The main gross feg:3 Electron micrographs of the specimens obtained from the

ture was moderate biventricular dilatation. Light micr@utopsied heart, demonstratidgadhesion of many lymphocytes

scopic examinations revealed extensive lymphocytic @ the Ca_fﬂiac myot;]ytes aj C th?jse in rt]he Iclustﬁrs in close

filration with myocyte damage and intersitial ibrosiSSTAct WY pacioBnageeons ane anoter elocyicar

especially in the middle layer of the left ventricular wallym, original magnification x24¢:0

Prominent clustered lymphocytic infiltration was also

present throughout the interstium (Fig. 1C). Destruction

of the cardiac myocytes caused by the inflammatory in-

filtrates was clearly seen (Fig. 1D). find natural killer-like large granular lymphocytes con-
Results of the immunohistochemical analysis of the it&ining electron-dense granules in the cytoplasm.

filtrating cells are shown in Fig. 2. In the clusters, most in- Expression of cell surface molecules on the cardiac tis-

filtrating cells were positive for CD45R0O, CD8, HAM56sue was also investigated (Fig. 4). ICAM-1 and MHC class

or MHC class 2 antigens, and a small number of CD4 pdsantigens were expressed in the capillary endothelial cells

itive cells were also detected. However, no CD56- @nd on the surface of the cardiac myocytes. VCAM-1 and

CD20-positive cells were seen in the clusters. Capilldryselectin were not expressed in the cardiac tissue.

endothelial cells were also stained with MHC class 2 anti-

gens. HAM56-positive cells were frequently seen both in

the interstium and in the clusters. Expression of perfoBiscussion

was found in some of the infiltrating cells around the clus-

ters and near the injured myocytes, but not in the clustef®)is case showed a gradual onset of cardiac symptoms
Electron microscopic examinations were also pewth clinically progressive deterioration. Histological

formed (Fig. 3). Many lymphocytes in close contact witpnfirmation of active myocarditis according to the Dal-

cardiac myocytes were observed. In the clusters, maag classification [1] was achieved at biopsy and autopsy,

lymphocytes were around the large and irreguladtisfying the diagnostic criteria for chronic active myo-

shaped cells, which were probably macrophages. Sogagditis proposed by Lieberman et al. [10]. In their study,

of the lymphocytes were in contact with the macrenly 3 of the 348 patients for whom endomyocardail bi-

phages and other lymphocytes. However, we could wgsies were performed had a histological diagnosis of
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Fig. 4 Expression of cell surface molecules in the autopsied heart. The interaction between killer cells and target cells is
Enhanced expression of ICAM-1 and MHC class 1 antigens diated by cell surface adhesion molecules [2, 4, 8, 11,

observed in the capillary endothelial cells and on the surface of

cardiac myocytes\ negative contro’ ¥ , 17]. In this case, E-selectin and VCAM-1 were not

expressed in cardiac tissue. Although this patient re-
ceived aggressive corticosteroid therapy, enhanced ex-
chronic active myocarditis, and these patients progrespgession of ICAM-1 and MHC class 1 antigen was ob-

to end-stage dilated cardiomyopathy. According to a Jgerved in the capillary endothelial cells and on the sur-
anese survey [9], this type of myocarditis is rare andage of cardiac myocytes. The relationship between cor-
histological diagnosis during the patients life is difficulticosteroid treatment and ICAM-1 expression has been
However, in our case, which presented as dilated cardisamined in extracardiac tissue [3, 6, 14]. In some stud-
myopathy, active myocarditis was confirmed by boigs, none of the corticosteroids tested had a significant
scintigraphy and histopathological methods. influence on cytokine-induced ICAM-1 expression [6,

Another important histological feature, the existendegt]. However, in one study corticosteroid therapy appar-
of numerous lymphocytic clusters, was recognized émtly decreased ICAM-1 expression [3]. This agrees with
this case. Post-mortem examinations performed by ke first hypothesis. These findings suggest that, in spite
abe et al. [16] for the chronic variant of myocarditis alsf immunosuppressive therapy, persistent expression of
demonstrated the same pathological findings. Howewd#HC class 1 antigen and of ICAM-1 causes ongoing
since immunohistochemical and ultrastructural examirayocardial inflammation.
tion of the lymphocytic clusters was not performed, Recently a prospective and randomized trial of immu-
characterization of the infiltrates remains unclear. In o@suppressive therapy in myocarditis was performed
case, most of the infiltrating cells in the clusters wef&2]; the results of this megatrial have demonstrated that
immunohistochemically positive for CD8, HAM 56 oimmunosuppressive therapy is not effective. When
MHC class 2 antigens, and electron microscopic exami@AM-1 is expressed in cardiac tissue, corticosteroids
ations revealed many lymphocytes in close contact witlay not be good therapy.
other infiltrating cells.

Most previous studies on viral acute myocarditis usiigknowledgement This work was supported in part by a Research
murine models [5, 7,13, 17, 18] have analysed the cell s ﬁi’;irf;%rpljggllﬂt@gff‘a?ﬁ ?;;Zﬁes Division, Public Health Bureau,
face molecules and the characteristics of the infiltrating
cells and shown that cell-mediated autoimmunity plays an
important part in the process of myocyte injury, nonethe
less, its precise role in human chronic myocarditis is poferences
ly understood. It has been documented that the infiltrating aretz HT (1987) Myocarditis: the Dallas criteria. Hum Pathol
cells in the earliest phase consist mainly on natural killer- 18:619-624
like large granular lymphocytes and that cytotoxic T lym2. Bevilacqua M, Stengelin S, Gimbrone M, Seed B (1989) En-
phocytes become evident in the next phase [17]. One Oﬁfjothellal Ielklll'(locytf aciihesmn mc|>lecule-1: anI indudible recepto(jr
the cytolytic proteins, perforin, was also found in murine o S T e e (ement regulatory proteins an
myocarditis. In our case, immunohistochemical analysts Cronstein BN, Kimmel SC, Levin RI, Martiniuk F, Weiss-
revealed a large number of CD8-positive T-lymphocytes mann G (1992) A mechanism for the antiinflammatory ef-
around the injured cardiac myocytes. The expression offecf(s OftCOFt(ijCﬁSt?fOi({Si thedgt'ﬁcf?clofﬂcﬁid fegeptor reg,tl'atesf
perforin in the infitrating cells was also seen around the SWCEe dhesion 1o endothelil cells ana expresson o
clusters and in the interstium. Perforin may be related t0|5r adhesion molecule 1. Proc Natl Acad Sci USA 89
myocardial cell damage in this disease. 9991-9995
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