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Phenotypic analysis of lymphocytes
infiltrating human cardiac allografts
during acute rejection and the
development of graft vascular disease

Abstract Acute rejection (AR) and
graft vascular disease (GDV) are
processes mediated, at least in part,
by cellular processes. Therefore, we
cultured graft-infiltrating lympho-
cytes (GIL) from endomyocardial
biopsies (EMB) taken during the
first year after transplantation, de-
termined their phenotypic composi-
tion, and correlated it to AR and
GVD. We observed more often GIL
growth from EMB with AR than
from non-rejection EMB (P = 0.02),
but no difference was found be-
tween patients with and without
GVD 1 year after transplantation.

CD4 * cells were always more nu-
merous than CD8 * cells, and no dif-
ference in phenotypic composition
was found between AR and non-re-
jection EMB nor between EMB de-
rived from patients with or without
signs of GVD. In conclusion, AR is
correlated with cell growth of EMB,
but the development of GVD is not
associated with AR, GIL growth
from EMB, or their phenotypic
composition.
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Introduction

In several studies, we and others have shown that alloac-
tivated graft-infiltrating lymphocytes (GIL) can be ex-
panded in vitro from endomyocardial biopsies (EMB)
in IL-2-containing medium [1-3]. This culture system is
thought to promote growth from in vivo activated GIL
only [3]. We also have suggested that the outgrowth of
GIL from EMB and their phenotypic composition cor-
responded with histological findings of acute rejection
(AR) [1] and graft vascular disease (GVD) [2]. In the
present study, we applied the same method of culturing
GIL and studied per patient the proportion of EMB
from which GIL could be obtained and their phenotype
in three periods during the first year after heart trans-
plantation (HTX) in an attempt to show whether our
previous findings in groups of patients could be applied
to individual cardiac transplant recipients. We com-
pared these parameters for episodes with and without
AR and patients with and without GVD in the first
year after HTx.

Patients and methods

We studied 60 cardiac allograft recipients, who were transplanted
between March 1991 and September 1993. EMB were taken at reg-
ular intervals after HTx and examined histologically. According to
the criteria of the International Society of Heart and Lung Trans-
plantation [4], AR was defined as cell infiltrate with myocyte ne-
crosis and anti-rejection therapy was prescribed.

One year after HTx, the diagnosis of GVD was assessed by cor-
onary angiography and scored by one of us (AHMMB). GVD was
defined as clinically significant vascular changes including minimal
wall irregularities [5]. Twenty of the studied patients did have signs
of GVD in their angiography one year after HTx, and 40 patients
did not.

Culture method and phenotypic analysis

We received EMB from 49 out of 60 patients taken in the first year
after HTx to obtain GIL. GIL were cultured from EMB in IL-2-
containing medium as described before [1, 2]. GIL were analyzed
by two-colour flow cytometry on a FACScan for the expression of
cell surface markers. Initial screening was performed with the com-
binations WT31 FITC-CD3 PE, CD4 FITC-CD8 PE, and CD16
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FITC-CD56 PE. When CD3 * WT31 ~ cells were found, the GIL
cultures were stained for T-cells bearing TCR-yd. WT31 (TCR-
of) and TCR-yd were obtained from Becton Dickinson (San
Jose, CA, USA) and the other monoclonal antibodies from Im-
munotech (Marsetille, France).

Statistics

We determined from all individual patients the fraction of EMB in
the first year posttransplantation showing signs of AR, the GIL
growth from EMB, and their phenotypic composition at fixed peri-
ods after HTx. The Mann-Whitney U-test was used to evaluate the
differences between the patient groups.

Results

Acute rejection

Most acute rejections occur in the first 3 months after
HTx [6]. Therefore, we analyzed the relationship be-
tween AR and outgrowth of GIL from EMB and the
percentage of phenotypic composition in this period.
More outgrowth of GIL from EMB was seen when AR
was diagnosed (Table 1). The same quantities of TCR-
af, TCR-yd, CD16, CD3, CD4, and CD8 were found
in the GIL derived from rejection and non-rejection
EMB (Table 1). Significantly more CD4 * than CD8*
Tlymphocytes were obtained from EMB with and with-
out AR (P = 0.001).

Graft vascular disease

We found no correlation between the incidence of AR
and GVD (Table 2). The development of GVD in the
first year after HTx did not influence the cell growth
from EMB (Table 3). No relation was detected in the
mean percentage TCR-af, TCR-yé, CD3, CD16,
CD4, and CDS at any time after HTx (Table 4). Again,
more CD4* than CD8* cells were found and this
proved to be independent of GVD development.

Discussion

The positive correlation between cell growth from EMB
and AR is in agreement with our previous study which
described the results per EMB taken from cardiac al-
lograft recipients [1], and can be explained by the higher
frequencies of cells infiltrating the rejecting allograft
compared to non-rejecting grafts. In the previous study
[1] and this report, we found CD4 to be the predominant
phenotype in most cultures at any time after transplan-
tation. In contrast, in individual patients we could not
confirm that cultures derived from EMB with signs of
AR were associated with a higher proportion of CD4-

Table 1 Graft-infiltrating lymphocyte (GIL) outgrowth from en-
domyocardial biopsies (EMB) and their phenotypic composition
of non-rejection and rejection EMB taken from 49 patients in the
first 3 months after heart transplantation (HTx)

Non-rejection Rejection P value

(mean %)* (mean %)"
Cell growth 42 61 0.02
TCR-of 90 94 0.14
TCR-yd 2 1 0.74
CD3 92 94 0.37
CD16 8 4 0.14
CD4 57 59¢ 0.57
CD8 320 35¢ 0.64

# Mean value of all individual patients
¢ Mean percentage CD4 vs CDS8 in cultures derived from non-re-
jection (P < 0.001)® and rejection (P = 0.001)° EMB

Table 2 Percentage of EMB with signs of rejection during differ-
ent periods after transplantation in patients without (n = 40) and
patients with (n = 20) signs of graft vascular disease (GVD) one
year after HTx

Months after Without GVD With GVD P value
HTx (mean %)? (mean %)?

0-3 25 26 0.75
3-6 20 17 0.68
6-12 9 8 0.70

@ Mean value of all individual patients

Table 3 Proportion of GIL growth from EMB during different pe-
riods after transplantation in patients without (» = 30) and patients
with (rz = 18) signs of GVD one year after HTx

Months Without GVD With GVD P value
after HTx (mean %)* (mean %)*

0-3 43 50 0.30
3-6 32 48 0.20
6-12 28 30 0.67

2 Mean value of all individual patients

dominated cultures {1]. However, we analyzed the phe-
notypic composition per patient in fixed periods after
transplantation and not individual GIL cultures. An-
other difference between the earlier report and the pre-
sent results is that we investigated rejection and non-re-
jection EMB per individual patient and not EMB de-
rived from groups of patients with and without rejection
episodes.

Since GVD was diagnosed by annual angiography,
the exact moment of onset of GVD could not be deter-
mined. Therefore, we analyzed several parameters after
different periods in the first year after HTx and their re-
lationship to GVD. We could not detect any correlation
between the development of GVD during the first year
after HTx and the number of EMB with signs of AR,
growth patterns of GIL, or their phenotype. Recently
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Table 4 Mean phenotypic composition of cell growth from EMB
during different periods after transplantation in patients without
and patients with signs of GVD one year after HTx

Months Without GVD  With GVD P value
after HTx  (mean %)* (mean %)*
TCR-08 0-3 90 93 0.54
3-6 97 94 0.38
6-12 79 88 0.47
TCR-yd 0-3 1.9 1.6 0.73
3-6 0.1 0.7 0.66
6-12 7.4 1.7 0.98
CD3 0-3 93 94 0.68
3-6 97 95 0.30
6-12 88 90 0.77
CD16 0-3 72 43 0.37
3-6 1.5 4.0 0.60
6-12 11.3 7.6 0.95
CD4 0-3 54> 60° 0.46
3-6 68° 66" 0.98
6-12 63¢ 53¢ 045
CD8 0-3 35k 31¢ 0.53
3-6 31¢ 33t 1.0
6-12 204 29¢ 0.34

* Mean value of all individual patients

2 Mean percentage CD4 vs CD8 in cultures derived from EMB of
patients without signs of GVD taken 0-3 (P<0.001)® 3-6
(P =0.003)°, and 6-12 (P <0.001)¢ months after HTx and from
EMB of patients with signs of GVD taken 0-3 (P =0.002)°, 3-6
(P =0.01)", and 6-12 (P = 0.02)¢ months after HTx

we published that in a different population of cardiac
transplant recipients, patients with GVD had a higher
percentage of CDS8* Tlymphocytes during the first
year after transplantation [2]. The discrepancy between
this and the previous report is again the difference in
analysis: the present study is per individual patient and
the previous study per GIL culture.

From the described study, we conclude that AR is
positively related to GIL growth from EMB, and there
is no relation to the phenotypic composition of the GIL
and AR. GVD is not related to AR, and also the GIL
growth and their phenotype could not make a distinc-
tion between patients who did or did not develop GVD
in the first year after transplantation.
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