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Pathologic Analysis of Endomyocardial Biopsies in Heart Transplantation
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Endomyocardial biopsy (EMB) is a valuable diagnostic procedure for the surveillance of cardiac allograft rejection.
Interpretation of individual cases 1s still problematic due to vanations of findings for grading of rejection and other
associated lesions. We reevaluated an experience on endomyocardial biopsies to develop better diagnostic criteria for
rejection and other complications. Immunohistochemical studies against cytokines were performed to assess the useful-
ness of the method for the diagnosis or researches. A total of 249 EMBs taken from 33 cardiac allograft recipients
were reviewed. There were 235 males and 8 females. Dilated cardiomyopathy was present (24 cases) and valvular heart
disease (4 cases), resirictive cardiomyopathy (3 cases) were also common conditions. We applied the grading system
of the International Society for Heart Transplantation (ISHT) for the assessment of acute cellular rejection. Grades of
0, 1A, 1B, 2, 3A and 3B were 39.0%, 28.1%, 11.2%, 11.5%, 12.4% and 1.6% respectively, but 3.2% were inadeguate.
Thirty five episodes of grade 3A or 3B were present in 17 patients. The response to therapy was assessed using a
next follow up biopsy, which revealed resolving or resolved rejection im 85% of patients. The imtensity of immuno-
histochemical stains for 1L-6 and TNF-z was increased in proportion to the histologic grade but Quilty lesion and
cardiomvopathy also showed a positive reaction. The other pathologic findings were ischemic change, previous biopsy
site, interstitial edema and fibrosis, and Quilty lesion. These findings showed usefulness of endomyocardial biopsy not
only for the evaluation of cardiac allograft rejection but also for the diagnosis of associated cardiac lesions.
Immunohistochemical study of the cytokines was related to the degree of inflammation rather than degree of rejection,
(Korean J Pathol 1998; 32: 104~ 114)
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Table 1. Grading of cellular rejection by endomyocardial biopsy”

Grade Pathologic findings
I} No evidence of rejection or myocyte damage
1A Focal perivascular or interstitial infiltrates without necrosis
1B Diffuse but sparse infiltrate without necrosis
2 Only one focus of inflammatory infiltrate with focal myocyte necrosis
IA Multifocal inflammatory infiltrate with myocyte necrosis
3B Diffuse inflammatory process with necrosis
4 Diffuse polymorphous inflammatory infiltrate with necrosis, edema,

hemorthage or vasculitis
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Table 2. Clinicopathologic features of 33 cases of heart transplantation

MNo Sex Age Original Disease Survival Duration
I M 19 DCMP D 2 yrs

2 M 3l VHD 5 2 yrs 5 mos
3 F 12 DCMP 5 2 yrs 2 mos
4 M 29 DCMP 5 2 yrs a mos
5 M 28 DCMP D 1 yr

6 M 52 IHD D 1 mo

7 M 11 CHD D 11 mos

8 M 42 DCMP 5 2 wrs

9 M 39 DCMP 5 1 yr 11 mos
10 F 23 DCMP D 3 wks

11 M 39 DCMP D 5 mos

12 M 53 DCMP 5 | yr 9 mos
13 M 30 DCMP D I yr 5 mos
14 M 43 DCMP 5 1 yr 3 mos
15 F it DCMP D 3 wks

16 M 24 DCMP S 8 mos

17 M 57 DCMP a5 B mos

|8 M 35 DCMP b I wk

19 M EE DCMP 5 2 yrs 6 mos
20 M 53 DCMP 5 2 yrs 6 mos
21 F 46 RCMP 5 2 yrs 4 mos
22 F 12 RCMP D I mo

23 M 44 DCMP 5 2 yrs 1 mo
24 F 36 DCMP D 1 mo

25 M 23 RCMP 5 1 vr 9 mos
26 F 47 DCMP 5 1 yr 6 mos
27 M 33 DCMP 5 1 yr 3 mos
28 M ib6 DCMP 5 I yr 3 mos
29 5 38 DCMP 5 1 yr

30 M 33 DCMP D 6 mos

31 M 38 VHD 5 B mos

32 Y| 33 VHD 5 5 mos

i3 Y| 32 VHD 5 2 wks

DCMP: dilated cardiomyopathy, THD: ischemic heart disease, RCMP: restrictive cardiomyopathy, VHD: valvular heart disease,
5 survived, D died
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Table 3. Relationship between IL-6, TNF-2 and acute cellular rejection

No. IL- 6(M+5EM) ND. TNF-a(M=SEM)

DCMP 4 0.0 4 0.5=+03
grade 0 8 0.0 7 0.0

grade 1A 7 0.610.3 7 (L3+0.2
grade 1B 8 09403 10 0.5+0.2
grade 2 3 1.2+04 5 1.2+0.4
grade 3A (&) 1.0+03 (¥ 1.520.4
erade 3B i 2.7+0.3 3 23+03
quilty lesion 6 0.8+04 7 1.3+0.3

M: mean, SEM: standard error of measurement
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Fig. 2. A (Grade 1A): Focal perivascular infiltrates without
myocyte necrosis are seen. B (Grade 1B): Diffuse but sparse
interstitial infiltrates without myocyte necrosis are seen.

Fig. 3, (Grade 2) A single focus of a well defined infiltration
with myocyte necrosis is seen.
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Fig. 4. A (Grade 3A): Multifocal areas of lymphocytes in-
filtrate with myocyte necroses are seen. B (Grade 3B):
Diffuse lymphocytic infiltrates with more extensive myocyte
NEeCroses are seen,
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Fig. 5. Relative incidence of each grade of cellular rejection
in two hospitals. (*: inadequate)

S B 27HE 7T e A A Ee|EE Foid
At cyclosporine2] %k FH{F= Fo AEE P
457 20a190 | olF 17o] (85%) W] 424 i
obgbel A7E Heich W] A HH ALY o Egd
Jedlg] A5 A s ASe grde 22 Fi}i = it
grade 02 20 %] wlwle] LA=glon, & Wi A&
= grade 1A%} grade 1B, grade 0% J—?q—i!i}_t_, i
75 grade 28 FHA#clrl obA] grade 3AE <h3)E]
T A EF grade 1A7) Hglet 225 6] o2 TdF



3 -.'.'_‘_,‘ i 'ri"".-._ _il-:
£ AT LR e

Fig. 6. Quity effect. An well defined endocardial infiltration
of mononuclear ¢ell is seen but there is no evidence of acute
rejection in the underlying myocardium,
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el = glglom diFE 270 o el HhAlElg
o] 52 itranidazoled} gancyclovir® X 5vha &3 %] ¢l
th &k "ol A AAHes Ahdekel] il
&7 mucormycosisS ZHEE = glddel (Fig. 7).
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Grade 00|41 25 SAURSE Jehleia, A5 uEE
Sl velstel 27k QAARE uglew, 2
A alad 2 al Quilty effectol] 12 o] 5= AHE &
it} (Table 3).
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7} Table 2, 1H e H$2 Hale]4] F 2vdgkey] A
okl cyclosporine £ EHeo s Hasia gl
Axe] Nl 24 2A%HeR ge JETe AE
& & 7 A g =g iy BAESE THES
cheksl =418 Holo), oA glEES Mol o 8l
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Fig. 7. Infection cases. (A) CMV infection in the pulmonary
bronchiolar epithelium, (B) Invasive aspergillosis in the lung,
(C) Mucormycosis in the pericardium.
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 oglglen) Fed daAg gagk W gBdka g o
b 2 1:32E el b2 "82kadt (plasmaphere-
sis) & Aldielalion] ol& gashael siBEkas] of7}
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Table 4. Summary of expired cases

No. SexfAge Cause of death Survival Duration
1. M/21 Post-transplant lymphoproliferative disease 24 mos
2. M/29 Sudden death 12 mos
3. M52 Asthma attack 1 mos
4, M/12 R/O rejection 11 mos
5. Ff23 Subarachnoid hemorrhage 3 whks
6. M/39 RO rejection 3 mos
7. M/31 RfO rejection 16 mos
8. Fj38 Right ventricular failure 3wk
a. M/35 Primary pulmonary hypertension I wk
10, F/12 Right ventricular failure 1 mo
11, F/56 Hemopericardium, mucormycosis 1 mo
12. MfS3 Sudden death 6 mos
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Stanford
| Mild MO Severe Resolving Resolved
England | -
None NIN g Mild MOD Severe Resolving
|
Texas a
1 2 A15B(7TIEB] 9 & 10
Hannover . i
A-0 | A1 A-Z A-3 A4 A-bHa A-5h
Cleveland n
clinic . . :
Mone MIN Mild AM. MOD Severs Resolving
ISHT ‘ j
)] 1A | 1H 2 & 3A iB & 4 : Rezolving Rezolved

Fig. 8. A comparative diagram of classification systems of acute allograft rejection. (Modified from Kottke-Marchant and
Raﬂit‘t"'s‘}. MOD: Moderate, MIN: Minimal, AM_: Accelerming Mild
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