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KIDNEY

Non-Hodgkin’s lymphoma after kidney
or heart transplantation:
frequency of occurrence during the first

posttransplant year

Abstract The incidence of non-
Hodgkin’s lymphoma was analysed
in over 70000 kidney transplant
recipients and over 10000 heart,
heart-lung or lung transplant
recipients. An increased incidence
of lymphomas during the first
posttransplant year was observed in
cadaver kidney recipients as com-
pared to related kidney recipients,
in thoracic organ recipients as
compared to kidney recipients, in
heart-lung recipients as compared

patients transplanted in North
America as compared to patients
transplanted in Europe, in patients
receiving cyclosporine in combina-
tion with azathioprine as com-
pared to patients with other im-
munosuppressive regimens, and in
patients receiving ATG/ALG or
monoclonal OKT3 for rejection
prophylaxis.
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Introduction

Organ transpiant recipients require immunosuppressive

treatment to prevent graft rejection and this has been
associated with an increased risk of non-Hodgkin’s
lymphoma (NHL) [1-6]. The incidence rate of NHL has
not been reliably estimated before. Previous studies have
been based either on small numbers of patients with NHL
or they have compared the frequency of NHL with that of
other cancers without providing data on the absolute
incidence. Moreover, these studies have usually been
concerned with cumulative numbers of NHL without
taking the time of follow-up into account. Naturally, the
cumulative incidence increases with the lenght of follow-
up; cumulative data are, therefore, not suitable for
incidence rate comparisons among different patient
populations. We analysed the incidence of NHL during
the first posttransplant year in a large series of patients
who had a complete 1-year follow-up.

Patients and methods

Kidney graft recipients transplanted between 1983 and 1991 and
heart/heart-lung patients transplanted between 1985 and 1991 were
studied. All patients had a 1-year posttransplant clinica} follow-up.
The analysis was restricted to centres participating in the Collabo-
rative Transplant Study who provided wtitten confirmation that
the data on posttransplant NHL were complete. Date from more
than 250 kidney and 100 heart transplant centres were included
in the analysis. The following abbreviations are used for immuno-
suppressive drugs: CYA, cyclosporine A; STE, steroids; AZA,
azathioprine; ATG, antithymocyte globulin; ALG, antilymphocyte
globulin.

Results

Figure 1 illustrates the incidence rates of NHL per 100000
patients according to the type of organ transplanted. It is
important to point out that different scales for incidence
were used for kidney recipients and thoracic organ
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Fig.1 Incidence of non-Hodgkin’s lymphoma (NHL) during the
first posttransplant year according to the type of transplant.
Incidence per 100000 patients is plotted. Note that the scale for
kidney transplants and thoracic organ transplants is different
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Fig. 2 Incidence of NHL per 100000 patients observed in North
American and European transplant recipients. Both in kidney and
heart transplant patients, the incidence of NHL was strikingly higher
in North American recipients ’
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Fig. 3 Influence of immnosuppressive regimen on incidence of
NHL during the first posttransplant year. Incidence per 100000
recipients of first cadaver kidney transplants is plotted (CYA
cyclosporine A, AZA azathioprine, STE steroids)
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recipients. The NHL rates in kidney transplant patients
were much lower than those in thoracic organ recipients.
Importantly, recipients of cadaver kidney transplants had
a three times higher incidence of NHL (211/100000) than
recipients of related donor kidney grafts (76/100000).
Because recipients of related donor kidneys received
smaller amounts of immunosuppressive drugs than
cadaver transplant recipients, this difference in NHL
incidence suggests that the strength of immunosup-
pression plays an important role in the development of
posttransplant NHL. The strikingly higher rate of NHL
in recipients of thoracic organ transplants further sup-
ports this assumption. It is known from the literature that
heart transplant recipients receive higher doses of im-
munosuppressive drugs than kidney recipients [7).
Whether the excessive rate of 4032/100000 NHL in
recipients of heart-lung transplants is a consequence of
even stronger immunosuppression is not known. Because
the number of patients studied (n =496) was relatively
small, the very high incidence of NHL in heart-lung
recipients must be considered a preliminary result.

Both in cadaver kidney recipients and heart recipients,
patients transplanted in North America exhibited a
higher rate of NHL than patients transplanted in Europe
(Fig. 2).

Detailed information on drug doses administered
during the early posttransplant period was not available
for analysis. However, maintenance doses reported at
1 year posttransplant were higher in North America than
in Europe, and this may be an indicator of stronger
immunosuppression in North America during the early
postiransplant period also. At 1 year, kidney recipients
transplanted in North America received a mean of
3.9840.07 (+2SE)mg/kg per day of CYA versus
3.86 1 0.05 mg/kg per day in Europe (P = 0.02), and the
corresponding values for AZA were 1.3410.02 versus
1.154+0.02 (P < 0.0001). For heart transplant recipients,
the 1-year maintenance doses for CYA were 4.541:0.11
versus 4.52+0.13 (P = ns) and for AZA were 1.5010.03
versus 1.3940.05 (P < 0.0001) mg/kg per day for North
America and Europe, respectively.

The influence of different immunosuppressive proto-
cols in NHL incidence was evaluated in over 60000
cadaver kidney recipients. As shown in Fig. 3, triple drug
therapy (CYA + STE + AZA) was associated with the
highest NHL incidence. Importantly, the administration
of CY A per se was not associated with an increased risk of
NHL. Patients receiving CYA + STE had virtually the
same incidence as patients receiving STE + AZA. How-
ever, the combination of CYA with AZA appeared to
increase the risk.
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Fig. 4 Influence of prophylactic treatment with ATG/ALG or
OKT3 on incidence of NHL during the first posttransplant year.
Numbers of patients studied in each treatment group are indicated
(ATG antithymocyte globulin, ALG antilymphocyte globulin)

The influence of prophylactic rejection treatment
during the early posttransplant period with antithy-
mocyte or antilymphocyte globulin (ATG/ALG) or the
monoclonal anti-CD3 antibody OKT3 is illustrated in
Fig. 4. In cadaver kidney recipients, patients receiving
either ATG/ALG or OKT3 prophylaxis had a substanti-
ally higher rate of NHL than patients not receiving
antibody prophylaxis. In heart transplant recipients,
however, prophylaxis with ATG/ALG was not associated
with an increased NHL incidence whereas prophylaxis
with OKT3 was. Nevertheless, heart transplant patients
who did not receive any antibody prophylaxis still had a
much higher incidence of NHL than kidney transplant
recipients with antibody prophylaxis (Fig. 4).

These data were subjected to statistical analysis using
both Monte Carlo and logistic regression techniques [8,

9]. Considering all factors simultaneously, the incidence ’

of NHL was significantly higher in heart transplant
recipients than in kidney recipients (P < 0.001, relative
risk 3.00), in North America than in Europe (P < 0.001,
relative risk 2.12), in patients receiving prophylactic
treatment with either ATG/ALG or OKT3 (P < 0.005,

relative risk 1.80) and in patients receiving CY A together
with AZA, irrespective of steroid use (P = 0.02, relative
risk 1.47). Importantly, the incidence of NHL was not
increased when CYA was administered without AZA.

Discussion

The large data material of the Collaborative Transplant
Study allows meaningful incidence calculations of NHL
after transplantation. Overall, the rate of NHL was ap-
proximately 20 times higher than in the normal popula-
tion in kidney transplant recipients and approximately
120 times higher in heart transplant recipients [10, 11].
There were striking differences in the incidence rates
observed in different patient populations. Type and
strength of immunosuppressive treatment appeared to
exert an important influence on the development of NHL.
It has long been known that there is a thin line between
immunosuppression sufficient for preventing threat of
increasing the chance of NHL is a further important
argument against oversuppression. There is circumstan-
tial evidence that the higher rate of NHL observed in
North America as compared to Europe may be a result of
more aggressive immunosuppressive treatment. Pub-
lished data, as well as data obtained by the Collaborative
Transplant Study, indicate that graft survival results are
not better in North America than in Europe. It would
seem appropriate to attempt reductions in posttransplant
immunosuppressive drug regimens to the minimum doses
necessary for preventing rejection. Even in Europe,
further reductions may be possible. In this context it will
be interesting to evaluate whether transplants that are
matched for the main histocomatibility (HLA) antigens
can be sustained with lower immunosuppression. We
would expect this to result in a lower incidence of
posttransplant NHL.
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