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A b s t r a c t

Some patients awaiting heart transplantation may develop positive panel reactive antibodies (PRA). Several reports have
demonstrated that pre-transplant sensitisation is associated with decreased survival and a higher rejection rate, and leads to
the development of cardiac allograft vasculopathy. We describe our experience with a highly sensitised transplant recipient.
To reduce sensitisation, three courses of immunoadsorption were administered. The PRA level decreased effectively and
actual cross-match was negative. The patient underwent successful heart transplantation, and desensitisation treatment con-
tinued with immunoadsorption and intravenous immunoglobulin for five courses. Graft function remains normal at 12 months
post-operatively and the clinical status of the patient is stable.
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INTRODUCTION
The proportion of patients with elevated panel reactive anti-
bodies (PRA) is gradually increasing and poses a high risk of
antibody-mediated rejection and graft failure [1]. In the pre-
transplant period, it is one of the causes of the development
of antibodies against leukocyte antigens [2, 3]. The commo-
nest reasons are blood transfusions, previous surgical reva-
scularisation and/or the use of a ventricular assist device [4,
5]. In women, antibodies may develop during pregnancy, la-
bour or abortion. Suppression of antibody formation is a com-
plex task. It comprises suppression of the activity of both
T and B lymphocytes, and predominantly, elimination of the
circulating antibodies. This case report illustrates the com-
plex management of a highly sensitised heart transplantation
(HTx) candidate.

A 51 year-old patient with multiple risk factors for coro-
nary artery disease, including arterial hypertension, diabetes

mellitus controlled by diet, and cigarette smoking, experien-
ced a cerebral vascular stroke ten years ago with transient
left-sided hemiparesis. In April 2008, he was admitted to the
local hospital with a diagnosis of extensive anterior myocar-
dial infarction with ST elevation. Early coronary angiography
documented multi-vessel disease, including the involvement
of the left main coronary artery. Left ventricular systolic func-
tion was impaired (LVEF 25%). The patient was selected for
early surgical myocardial revascularisation and this was per-
formed in May 2008. During cardiac surgery, the patient re-
ceived blood derivatives. No significant improvement in LVEF
was observed post-operatively. He was discharged in June
2008 and re-admitted for acute left heart failure in the July
and again in the August. In August, repeated coronary angio-
graphy was performed which documented patency of all aor-
tocoronary bypasses. In September 2008, the patient was
transferred to our department with bilateral heart failure. The-
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rapy with inotropic support (dopamine and dobutamine) com-
bined with continuous diuretic treatment was established.
Echocardiographic examination confirmed significant left ven-
tricular systolic dysfunction (LVEF 20–25%). Right-sided ca-
theterisation revealed severe postcapillary pulmonary hyper-
tension (mean pulmonary artery pressure of 51 mm Hg and
pulmonary arterial resistance 4.1 Wood units). After stabilisa-
tion of clinical status, mean pulmonary artery pressure decre-
ased to 39 mm Hg, and arterial resistance to 1.7 Wood units.
The patient was enlisted for HTx in October 2008. In the set
of immunological examinations, high PRA levels were repe-
atedly identified, reaching 92%. This finding necessitated de-
sensitisation therapy before HTx could be performed.

The elimination method of immunoadsorption, using
affinity chromatography, was employed to remove antibo-
dies. The Citem 10 immunoadsorption system and staphylo-
coccal protein A column were used. Three immunoadsorp-
tion rounds were applied between 18 November and 2 De-
cember, 2008. As a result, immunoglobulin levels and PRA
decreased from 92% to 36% (Fig. 1). On 16 December,
a cross-match test was performed with a negative result and
the patient underwent successful HTx. After uneventful sur-
gery, the patient had temporary pacing due to complete atrio-
ventricular (AV) block. Because of persistence of AV block,
a permanent pacemaker was implanted ten days later.

In the early post-operative period, inotropic support was
progressively discontinued, and renal function temporarily
decreased although it was promptly restored. Prophylactic
therapy with anti-thymocyte globulin was administered after
surgery. Immunosuppression took the form of tacrolimus,
mycophenolate and steroids. Another course of immunoad-
sorption was performed 48 hours after HTx. The initial biop-
sy on day seven was grade 0R and immunofluorescence was
negative. A total of four endomyocardial biopsies were per-
formed during the first four post-operative weeks, with no

signs of allograft rejection. The patient was discharged on Ja-
nuary 15, 2009. However, one week later, a fifth endomyo-
cardial biopsy showed early antibody-mediated rejection —
slight positivity of C4d (+/-) in the blood vessel wall. This fin-
ding was associated with positivity of cross-match test. Two
urgent courses of immunoadsorption were applied and intra-
venous immunoglobulin was administered after each round
at a dose of 1 g/kg and 0.5 g/kg. As a result, there were signi-
ficant drops in the IgG, IgA and IgM levels. There were decre-
ases in immunoglobulin subclasses IgG1 (from 7.7 to 2.4 g/L)
and IgG2 (from 4.9 to 2.3 g/L) as shown in Figure 2. Other
plasma proteins (albumin, coagulation factors, antithrombin
III) remained unchanged. A further eight endomyocardial biop-
sies showed no signs of antibody-mediated and/or cellular
rejection. The final biopsy was performed in October 2009.
The patient remains haemodynamically stable with preserved
left ventricular systolic function.

DISCUSSION
In recent years, the number of candidates for HTx awaiting
a donor has markedly increased. The waiting time for highly
sensitised patients is even longer, as these individuals deve-
lop antibodies against the tissues of the majority of the gene-
ral population. The presence of high values of PRA in the
HTx candidate increases the risk of positive cross-match.
A high percentage level of PRA can be the result of previous
blood transfusions, surgical revascularisation, pregnancy and/
/or the use of ventricular assist devices. Such pre-transplant
sensitisation may lead to decreased survival, increased inci-
dence of antibody-mediated rejection and the development
of graft cardiac allograft vasculopathy after HTx [6, 7]. In re-
cent reports, a PRA > 25% has been associated with poor
survival after HTx [8]. However, the indication and strategy of
desensitisation therapy before HTx remain inconsistent. Some
transplant centres [9] perform pre-transplant desensitisation
treatment in patients with PRA > 50%. The desensitisation
protocol consists of a combination treatment, including im-
munoadsorption or plasmapheresis and intravenous immu-
noglobulin [9–13]. Compared to plasmapheresis, immuno-
adsorption has some important advantages. Firstly, there is
no significant depletion of plasma components such as albu-
min or clotting factors. Secondly, adverse effects such as al-
lergic reaction, viral contamination and hypotension are less
frequently observed. Immunoadsorption is also more speci-
fic and therefore more effective. Intravenous immunoglobu-
lin is effective in reducing anti-HLA antibodies and also has
an anti-inflammatory effect. It modulates the cellular and
humoral mechanisms of immune response, induces long-term
immunosuppression and eliminates reactive T and B cells.
Intravenous infusion of immunoglobulins has also been ob-
served to neutralise circulating antibodies. Other centres use
monoclonal antibodies against CD20 antigen-rituximab [14,
15]. It inhibits CD20 positive B cell proliferation and induces
apoptosis by antibody-dependent cytotoxicity and by com-

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. Immunoadsorption (IA) reduced panel reactive
antibodies levels; HTx — heart transplantation
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plement-dependent cellular toxicity. Rituximab has been pro-
ven effective in the treatment of haemodynamically signifi-
cant humoral rejection refractory to conventional therapy [16].
The timing of desensitisation therapy is also an issue. Some
centres use it just prior to HTx, while others treat it pre-trans-
plant [17, 18]. The threshold PRA level for initiation of tre-
atment also differswith some centres treating patients with
PRA > 10% and others with PRA > 80% [9].

Our patient was probably sensitised after myocardial re-
vascularisation and secondary to blood product exposure. We
applied pre-transplant desensitisation using immunoadsorp-
tion which led to a significant decrease in circulating antibo-
dies. Repeated courses of immunoadsorption and admini-
stration of intravenous immunoglobulin post-operatively after
HTx suppressed antibody-mediated rejection, as confirmed
by endomyocardial biopsy. Thus, this strategy proved to be
successful and could be adopted in similar cases of high level
sensitisation before HTx.

References
1. Singh N, Pirsch J, Samaniego M. Antibody-mediated rejection:

treatment alternatives and outcomes. Transplant Rev, 2009; 23:
34–46.

2. Itescu S, Tung TC, Burke EM et al. Preformed IgG antibodies
against major histocompatibility complex class II antigens are
major risk factor for high-grade cellular rejection in recipients of
heart transplantation. Circulation, 1998; 98: 786–793.

3. Suciu-Foca N, Reed E, Marboe C et al. The role of anti HLA
antibodies in heart transplantation. Transplantation, 1991; 51:
716–724.

4. Moazami N, Itrscu S, Williams MR et al. Platelet transfusions
are associated with the development of anti-major histocompa-
tibility complex class I antibodies in patients with left ventricu-
lar assist support. J Heart Lung Transplant, 1998; 17: 876–880.

5. John R, Lietz K, Scguster M et al. Immunologic sensitization in
recipients of left ventricular assist device. J Thorac Cardiovasc
Surg, 2003; 125: 578–591.

6. Michaelis PJ, Epejo ML, Kobashigawa J et al. Humoral rejection
in cardiac transplantation: risk factors, hemodynamic conse-

quences and relationship to transplant coronary artery disease.
J Heart Lung Transplant, 2003; 22: 58–69.

7. McCarthy JF, Cook DJ, Smedira NG et al. Vascular rejection in
cardiac transplantation. Transplant Proc, 1999; 31: 160.

8. Nwakanma LU, Williams JA, Weiss ES et al. Influence of pre-
transplant panel-reactive antibody on outcomes in 8,160 heart
transplant recipients in recent era. Ann Thorac Surg, 2007; 84:
1556–1562.

9. Kobashigawa J, Mehra M, West L et al. Report from a consensus
conference on the sensitized patient awaiting heart transplanta-
tion. J Heart Lung Transplant, 2009; 28: 213–225.

10. Pisani BA, Kuklen GM, Malinowska K et al. Plasmapheresis with
intravenous immunoglobulin G is effective in patients with ele-
vated panel reactive antibody prior to cardiac transplantation.
J Heart Lung Transplant, 1999; 18: 701–706.

11. Bhat G, Pidwel D, Etoch S et al. Plasmapheresis and intrave-
nous cytogam for successful transplantation of sensitized pa-
tients with left ventricular assist device. J Heart Lung Trans-
plant, 2002; 21: 149–150.

12. Reisater A, Leivestad T, Albrechtson D et al. Pretransplant plas-
ma exchange of immunoadsorption facilitates renal transplan-
tation in immunized patients. Transplantation, 1995; 60: 242.

13. Gozdowska J, Urbanowitz A, Perkowska-Ptasinska A et al. Use
of high dose human immune globulin in highly sensitized pa-
tients on the kidney transplant waiting list: one center‘s expe-
rience. Transplant Proc, 2009; 41: 2997–3001.

14. Munoz AS, Rioveros AA, Cabanayan-Casasola et al. Rituximab
in highly sensitized kidney transplant recipients. Transplant
Proc, 2008; 40: 2218–2221.

15. McGee E, Cotts W, Tambur AR et al. Successful bridge to trans-
plant in a highly sensitized patient with a complicated pump
pocket infection. J Heart Lung Transplant, 2008; 27: 568–571.

16. Kaczmarek I, Deutsch MA, Sadoni et al. Successful manage-
ment of antibody-mediated cardiac allograft rejection with com-
bined immunoadsorption and anti-CD20 monoclonal antibody
treatment: case report and literature review. J Heart Lung Trans-
plant, 2007; 26: 511–515

17. Holt DB, Lublin DM, Phela DL et al. Mortality and morbidity in pre-
sensitized pediatric heart transplant recipients with a positive do-
nor crossmatch utilizing peri-operative  plasmapheresis and cy-
tolytic therapy. J Heart Lung Transplant, 2007; 26: 876–882.

18. Kobashigawa JA, Reed E, Sue E et al. Successfully treated pre-
transplant sensitized patients have favorable post-transplant
outcomes. J Heart Lung Transplant, 2008; 27: S64.

Figure 2.Figure 2.Figure 2.Figure 2.Figure 2. Elimination of immunoglobulin G1 (IgG1) subclass and  immunoglobulin G2 (IgG2) subclass after immunoadsorption (IA)


