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 Implication for health policy/practice/research/medical education:
This article focuses on anemia in elderly kidney recipients during the first year of transplantation.

Background: The number of elderly people undergoing kidney transplantations is in-
creasing. In recent years, the issue of anemia in the elderly has gained importance and 
has been extensively discussed; however, scientific evidence regarding the prevalence of 
anemia in geriatric patients undergoing kidney transplantation is limited.
Objectives: This study aimed to determine the prevalence and risk factors associated with 
late anemia among geriatric patients undergoing kidney transplantation.
Patients and Methods: Between 2008 and 2011, we retrospectively studied 214 cases of kid-
ney transplants in elderly patients to determine the prevalence of late post-transplant 
anemia (PTA). We defined anemia as a condition in which hemoglobin (hb) concentra-
tion was 13 mg/dl or less in men and 12 mg/dl or less in women; severe anemia was de-
fined as a condition in which the hb concentration was 10 mg/dl or less in men and 
women. Univariate and multivariate analyses were performed to establish the correla-
tion of PTA with risk factors such as renal allograft function, blood levels of cyclosporine 
A (CsA), and other laboratory test.
Results: The mean age of the recipients was 68 ± 8 years (range, 60 to 84 years); 63% of 
them were men and 37% women. We found that the prevalence of PTA 1 year after trans-
plantation was 35.5% (n = 76); mild to moderate anemia was observed in 27.6% (n = 59) of 
the recipients and severe anemia in 7.9% (n = 17). Multivariate logistic regression analysis 
after adjustment for variable were significant in univariate analysis revealed that only 
plasma creatinine concentration was associated with a high probability of PTA.
Conclusions: Anemia is very common in elderly patients undergoing kidney transplan-
tation, particularly in patients with deteriorated allograft function. Anemia in elderly 
patients undergoing kidney transplantations is a serious adverse effect, which should 
be extensively studied. Copyright c  2012, Kowsar M.P.Co.  All rights reserved.

1. Background
    Currently, the number of elderly patients undergoing 

transplantation is increasing. Despite the rapid increase 
in the number of kidney transplant recipients (KTRs), 

little data is available in the current literature (1-3). The 
survival rate of elderly KTRs has substantially improved 
in the recent decades (4); some studies have shown that 
the proportion of elderly KTRs has doubled. Given high-
er mortality, optimal care of these patients may require 
modified decisions about transplant therapeutics. how-
ever, we are unsure whether the participants of the trans-
plantation clinical trials are representative of the elderly 
population, because many trials exclude the elderly 
patients. Transplant researchers should enroll patients 
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from all age groups in their studies (5). This is particu-
larly important because the number of elderly patients 
requiring renal replacement therapy is rapidly increas-
ing (3, 6-8).

Post-transplant anemia (PTA) is commonly observed 
after kidney transplantation. It is associated with graft 
deterioration and results in high mortality (9). Anemia is 
an important risk factor for left ventricular hypertrophy 
and congestive heart failure in patients with chronic kid-
ney disease (10). Morbidity associated with concomitant 
cardiovascular disease at the time of transplantation has 
been shown to have a detrimental effect on the recipient 
and on allograft survival; it may also cause mortality in 
some cases (11).   The complications associated with trans-
plantation and the risk of cardiac and non-cardiac mor-
bidity and mortality have significantly increased with an 
increase in the number of elderly patients undergoing 
transplantation (12).

Thus, persistent PTA may be an important indicator of 
increased mortality because of cardiovascular events in 
KTRs (13, 14). Furthermore, low hemoglobin (hb) levels 
are associated with a high risk of hospitalization and 
death (15). PTA is a common complication of renal trans-
plantation in elderly patients and has received great 
attention because it causes heart failure and increases 
mortality (16-19). Moreover, untreated anemia in elderly 
patients with kidney disease has been associated with a 
significant increase in medical costs (20).

2. Objectives
PTA has not been extensively studied, and limited data 

are available in the current literature about late PTA in 
the geriatric population and its adverse effects after kid-
ney transplantation. Therefore, we aimed to determine 
the prevalence of and risk factors associated with late 
PTA in elderly KTRs.

3. Patients and Methods
3.1. Patients

In this study conducted in Tehran, Iran, we retrospec-
tively analyzed the cases of 214 KTRs aged 60 years or 
more, who received a kidney transplant for the first time; 
the patients were studied at least 1 year after transplan-
tation (mean, 5.5 ± 4.6 years) for determining the prev-
alence of PTA and its risk factors during a 3-year period 
between 2008 and 2011. living- and deceased-donor KTRs 
were included in this study. The study was approved by 
the local Ethics Committee of Baqiyatallah University of 
Medical Sciences.

3.2. Data Collection

The variables recorded were age and sex of the recipi-
ents and donors and the levels of blood urea, serum 
creatinine (Cr), hb, fasting blood sugar (FBS), triglyc-
eride, cholesterol, low-density lipoprotein (lDl), high-
density lipoprotein (hDl), serum electrolyte, cyclospo-
rine (trough and 2 h after dose), aspartate transaminase 

(AST), alanine transaminase (AlT), alkaline phosphate 
(AlP), and plasma uric acid.

3.3. Definition of Anemia After Kidney Transplantation

We defined anemia as the condition in which hb con-
centration was 13 mg/dl or less in men and 12 mg/dl 
or less in wome n, and severe anemia as a condition in 
which the hb level was 10 mg/dl or less in men and wom-
en. Test results were considered positive only after per-
forming confirmatory tests. on the basis of the hb levels, 
the patients were divided into 3 groups: no anemia, mild 
to moderate anemia (hb concentration of 13 to 10 mg/dl 
in men and 12 to 10 mg/dl in women), and severe anemia 
groups.

3.4. Immunosuppressant Regimen

All patients were administered Cyclosporine A (CsA), 
mycophenolate mofetil or azathioprine, and predniso-
lone. In our study, the dosage of CsA to be administered 
to the transplant patients was decided on the basis of 
the existing levels of the drug in the patients’ blood. 
CsA levels were periodically monitored using its trough 
levels (C0) and levels 2 h after the administration of the 
dose (C2), and the dosage was adjusted as necessary. In 
our practice, target therapeutic ranges for C0 levels were 
200 to 300 ng/ml in 1 to 3 months, 100 to 250 ng/ml in 4 
to 12 months, and 100 to 150 ng/ml in more than 1 year 
after transplantation; the ranges for C2 levels were 800 
to 1000 ng/ml in 1 to 3 months after transplantation and 
400 to 600 ng/ml thereafter.

3.5.  Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) Ver-
sion 17.0 for Windows was used for all the analyses. Quan-
titative variables were expressed as mean ± standard 
deviation (SD), whereas qualitative variables were ex-
pressed in numbers and percentages. The Kolmogorov–
Smirnov test showed that hb levels were not distributed 
normally; hence, Spearman’s correlation analysis was 
used to study the correlations between hb concentra-
tions with numeric variables such as ages of recipients 
and donors and serum Cr, AST, AlT, AlP, FBS, lDl, hDl, 
bilirubin, uric acid, and CsA levels. Multivariate logis-
tic regression analysis was performed to determine the 
categorical and continuous risk factors associated with 
anemia. A P value of less than 0.05 was considered statis-
tically significant.

4. Results
4.1. Population Characteristics

Among the 214 patients studied, 63% were men and 37% 
women. The mea  n age of the recipients was 68 ± 8 years 
(range, 60 to 84 years). The mean ag  e of donors was 27 
± 5 years (range, 6 to 64 years): 89% of the donors were 
men and 11% were women. The majority of grafts were 
obtained from living donors (94%), whereas 6% were 
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obtained from deceased donors. The dem  ographic and 
baseline variables of these patients are shown in Table 1 
and Table 2.

4.2. Prevalence

In this sur  vey, the prevalence of late PTA was 35.5% (n = 
76); mild to moderate anemia was observed in 27.6% (n = 
59) of the patients and severe anemia in 7.9% (n = 17).

Anemia was observed in 37% (n = 29) of the women and 
in 35% (n = 47) of the men. In women, severe anemia was 
observed in 10% (n = 8) and mild to moderate anemia 
in 27% (n = 21); similarly in men, severe anemia was ob-
served in 7% (n = 9) and mild to moderate anemia in 28% 
(n = 38; P = 0.66).

4.3. Relationships Among Variables

The findings of the univariate analysis showed a signifi-
cant inverse relationship between serum hb levels and 

Variables Values

Number of patients 214

Age of recipients, y (mean ± SD) 68 ± 8

Sex ratio of recipients (M a/F a) 63/37

Time since transplantation, y (mean ± SD) 6 ± 4 

Age of Donors, y (mean ± SD) 27 ± 5

Sex ratio of Donors (M/F) 89/11

Donor source (DD a/lD a) 6/94

Anemia Incidences, % 34.6

Table 1. Baseline Characteristics of Patients

a Abbreviations: DD, deceased donor; F, female; lD, living donor; M, male

Hb a Concentration 
, mg/dL

P value

Sex of the donor

Male
Female

13.4
13.5

0.9

Sex of the recipient

Male
Female

13.7
12.8

0.003

Donor type

living related
living unrelated
Deceased

13.6
13.3
14.3

0.29

Table 2. Relationship Between the Sex and Donor Source With hemoglo-
bin levels.

a Abbreviation: hb, hemoglobin

a Abbreviations: AlP, alkaline phosphates; AlT, alanine transaminase; AST, 
aspartate transaminase; hDl, high-density lipoprotein; lDl, low-density 
lipoprotein

P value Correlation

Electrolytes

Potassium
Phosphorus
Sodium
Fasting blood sugar

0.005
0.000
0.72
0.09

-0.21
-0.27
-0.03
0.12

lipid profile

hDl a cholesterol
lDl a cholesterol
Triglycerides
Cholesterols

0.19
0.16
0.93
0.08

0.12
0.13
0.006
0.13

hepatic enzymes

AST a

AlT a

AlP a

0.81
0.95
0.47

-0.02
-0.006
0.06

Renal allograft function marker

Blood urea
Uric acid
Creatinine

0.000
0.84
0.000

-0.35
0.02
-0.30

 
Table 3. Relationship Between the Factors Tested and hemoglobin level.

the concentration of plasma potassium and phospho-
rus (P = 0.005 and P = 0.000; r = -0.21 and r = -0.27). A sig-
nificant relationship was also observed between the hb 
levels and the serum Cr and blood urea concentrations 
with hb level respectively (P = 0.000 and P = 0.000; r = 
-0.30 and r = -0.35) (Table 3). Figure 1 shows the correlation 
between Cr levels and severity of anemia. hb concen-
trations were significantly lower in the women than in 

No Anemia Mild to Moderate Anemia Severe Anemia P value

Trough level of CsA a, ng/ml (mean ± SD) 134 ± 64 131 ± 100 112 ± 36 0.53

Two hours after CsA dose, ng/ml (mean ± SD) 471 ± 143 423 ± 147 493 ± 72 0.31

Table 4. Univariate Correlations Between hemoglobin level and the Studied Variables.

a Abbreviation: CsA, cyclosporine A

Normal          Anemic         Severe Anemia

Anemia-Severity

C
er

at
in

in
e

6.00

4.00

2.00

0.00

Figure 1. Box Plots Showing the Mean Creatinine levels in the 3 Groups 
According to hemoglobin levels
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men (12.8 g/dl vs. 13.8 g/dl; P = 0.003). None of the groups 
showed a significant relationship between hb concen-
trations and blood levels of CsA (P > 0.05) (Table 4).

The findings of the multivariate logistic regression 
analysis, after adjustment for other factors, showed that 
Cr concentration was associated with a high probability 
of late PTA after kidney transplantation (P = 0.00; Exp (B) 
= 4.10; 95% CI, 2.07–8.10) (Figure 1).

5. Discussion
Anemia in KT    Rs is related to the age of the recipients (21-

24). We found that the prevalence of anemia in elderly 
patients was about 35%. To our knowledge, there is little 
data about late PTA among elderly KTRs; however, early 
PTA is commonly observed in most patients undergoing 
solid-organ transplants, with the prevalence ranging be-
tween 20% and 72% in KTRs (25-27). Chronic inflammation 
or medication may lead to anemia. Studies sugg  est that 
hematopoieti  c stem cells play a role in increasing eryth-
ropoietin (EPo) resistance in aging patients. EPo levels 
increase in elderly patients, and the demand for EPo is 
also high in elderly patients. The level of proinflamma-
tory cytokine is higher in elderly patients, and these cyto-
kines can result in EPo insensitivity (28). Some data also 
suggest that the genetic difference in the expression of 
cytokines are important in the development of anemia 
among elderly patients (28).

 Similar to the findings of other studies, the findings 
of our study showed that renal allograft function is one 
of the most important predictors of PTA (24, 29). Thus, 
renal allograft dysfunction is one of the most   common 
causes of PTA, mainly because of erythropoietin deficien-
cy; this finding was consistent with that of most studies 
that have investigated the relationship between renal 
allograft function and PTA (30). In our study, plasma Cr 
level was the only strong predictor of anemia in elderly 
patients; the observed Cr level could have been because 
of diminished erythropoiesis or increasing levels of 
erythropoietin. The causes of anemia in KTRs with dete-
riorating allograft function are multifactorial; however, 
the most common cause of anemia is inadequate eryth-
ropoietin production (31). Moreover, hyposideremia and 
altered iron transport are other factors causing anemia 
in these patients, because hepcidin inhibits iron release 
from the reticuloendothelial system.

 We found that hb levels were lower in women than in 
men and that the rate of PTA did not differ among fe-
male KTRs. however, in a national survey in Argentina, 
multivariate analysis showed that female gender was an 
independent risk factor for anemia after renal transplan-
tation (32). In addition, several studies have shown that 
gender has a significant effect on hb level in KTRs (24, 33); 
this finding was similar to that of our study.

  Anemia is highly prevalent in elderly KTRs, particularly 
in patients with deteriorated allograft function. Because 
of the serious adverse effects of anemia in elderly KTRs, 
PTA needs to be extensively studied.
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