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Introduction

Prior to the availability of recombinant erythropoietin,

virtually all kidney transplant recipients exhibited some

degree of anemia in the early post-transplant period, pri-

marily as the consequence of operative blood loss and

postoperative phlebotomies superimposed on a pre-

existing state of hypoerthyropoiesis characteristic of renal

failure. Restoration of endogenous erythropoietin secretion

by the renal allograft, now known to occur within hours to

days after transplantation (1), generally led to correction of

anemia within a period of 3–8 months (2), at least in

patients with well-functioning grafts. Interestingly, wide-

spread use of recombinant erythropoietin in patients

awaiting kidney transplantation has not entirely eliminated

the problem of early post-transplant anemia (less than

6 months after transplantation). Recent longitudinal stud-

ies in adults (3) and children (4) indicate that the preva-

lence of anemia at the time of renal transplantation ranges

between 41% and 67%, respectively. In addition to peri-

operative blood losses, other factors contributing to early

post-transplant anemia include iron deficiency, the persist-

ent effort of uremic toxins, and the negative effects of

immunosuppression on erythropoiesis.

More concerning than the well-recognized problem of

early post-transplant anemia are recent reports suggesting

a relatively high prevalence of late post-transplant anemia

occurring more than 6 months after transplantation. Cross-

sectional studies suggest a prevalence of late post-

transplant anemia ranging between 14% and 23.3% in

adults (5,6), with much higher rates in children (4). A recent

longitudinal analysis performed at two centers showed

that 30% of adult renal transplant recipients were anemic

at some time during a follow-up period of 5 years and that

the prevalence of anemia increased over time (2). In all of

these studies, analyses of factors contributing to late post-

transplant anemia indicated, not surprisingly, that impaired

renal allograft function is the variable most strongly asso-

ciated with late post-transplant anemia. Iron deficiency,

immunosuppressive therapy, and decreased red blood

cell survival were cited as contributing factors.

In this issue of American Journal of Transplantation,

Vanrenterghem et al. present the results of a large multicen-

ter survey of more than 4000 kidney transplant recipients

from 16 European countries, performed in an effort to

further clarify the prevalence, causes, and current practices

for the management of post-transplant anemia (7).

Among cohorts of patients transplanted between 6 months

and 5 years earlier, the overall prevalence of anemia was

38.6%. This large study confirmed a strong association

between hemoglobin concentration and allograft function.

Novel findings from the analysis include an association,

independent of allograft function, between late post-

transplant anemia and the use of angiotensin inhibitors (either

angiotensin converting enzyme inhibitors or angiotensin II

receptor antagonists), use of either mycophenolate mofetil

or azathioprine for immunosuppression, and advanced

donor age. Even among the patients categorized as having

severe anemia, the use of erythropoietin was surprisingly

uncommon. On the other hand, although this survey was

not designed to test the hypothesis that exogenous erythro-

poietin can correct post-transplant anemia, it is concerning

that hemoglobin concentrations of the patients treated with

erythropoietin were actually lower than those of patients not

treated. The latter observation suggests the possibility of

resistance to exogenous erythropoietin in some of the trans-

plant recipients.

Because the incidence of post-transplant anemia depends

on its definition, it is difficult to compare the results of this

study to previous studies that have used slightly different

definitions. However, the relatively high prevalence of

post-transplant anemia reported by Vanrenterghem et al.

is intuitively believable, given recent trends toward

increased usage of angiotensin inhibitors for their putative

renoprotective effects in transplant recipients, increased

use of older donors, and an increased reliance on myelo-

suppressive immunosuppressants such as mycopheno-

late mofetil. The use of the potentially myelosuppressive

mTOR inhibitors, not represented in the cohort of patients

studied by Vanrenterghem et al., may contribute even
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further to erythropoietin resistance and post-transplant

anemia.

In dialysis patients, anemia can cause profound adverse

effects including impaired cognition, reduced exercise

capacity, left ventricular hypertrophy, and reduced quality

of life. There is no reason to believe that these associ-

ations do not apply to kidney transplant recipients as well.

Additional studies are warranted to further define the

causes, consequences, and appropriate management of

anemia after kidney transplantation. Optimizing renal allo-

graft function is an obvious goal that may help to minimize

anemia. Although it is logical to presume that more

aggressive use of exogenous erythropoietin is warranted

to correct post-transplant anemia, the cost of treatment

with erythropoietin needs to be considered in future ana-

lyses that weigh the benefits and risks of renal transplant-

ation. Finally, additional studies are needed to determine

whether some patients are resistant to erythropoietin as

the result of myelosuppressive immunosuppression,

chronic inflammation within the allograft, or other factors.
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