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Abstract

Introduction: Chronic kidney disease (CKD) is a major worldwide public health issue. Renal
transplantation improves survival in end-stage CKD, but iron deficiency (ID) remains common,
even in the absence of anemia, and may negatively impact kidney graft function and patient
quality of life. Studies assessing the prevalence and associated factors of ID in kidney transplant
recipients are rare.

Methods: We conducted a retrospective cohort study that included 104 adult renal transplant
recipients followed at Gabriel Montpied University Hospital between January and December
2023. Iron deficiency and anemia were defined according to KDIGO guidelines, with iron
deficiency as ferritin <100 pg/L and/or transferrin saturation (TSAT) <20%, and anemia thresholds
corresponding to WHO criteria (hemoglobin<13 g/dL in men and<12 g/dL in women). We
collected and analyzed clinical, biological, and therapeutic data. Multivariate logistic regression
was performed to identify factors independently associated with iron deficiency.

Results: Thirty-six percent of patients had iron deficiency, independent of anemia, in a significant
proportion. ID was positively associated with longer graft duration and basiliximab induction (OR
2.90, 95% Cl 1.25-6.74, P=0.013), whereas thymoglobulin induction appeared protective (OR
0.37, 95% CI1 0.16-0.85, P=0.019). Lower serum iron levels were also significantly associated
with ID (OR 0.18, 95% Cl 0.06-0.56, P=0.003).

Conclusion: Iron deficiency is common in kidney transplant recipients, even without anemia.
Systematic screening and targeted management may improve graft outcomes and patient quality
of life.Study Highlights: - Iron deficiency (ID) affected 36% of renal transplant patients. - ID
occurred independently of anemia in a significant portion of patients. - Longer graft duration and
use of basiliximab were positively associated with ID. - Thymoglobulin induction appeared to be
protective against ID. - Routine iron status screening is recommended post-transplant.
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Introduction
Chronic kidney disease (CKD) represents a major public
health issue. It is projected to become the fifth leading

in surgical techniques and immunosuppressive therapies
that have extended graft survival, other factors such as
cardiovascular complications and anemia continue to

cause of global mortality by 2040.! In its end-stage, renal
replacement therapy is required, either through dialysis
or transplantation. The latter is the preferred treatment
for end-stage CKD, significantly enhancing both quality
of life and survival rates.? However, despite advancements

negatively impact the health of transplant recipients.’
According to the 2023 KDIGO (Kidney Disease Improving
Global Outcomes) Clinical Practice Guideline for the
Management of Chronic Kidney Disease, transplant
recipients should be carefully monitored for complications

*Corresponding Author: Arriel Makembi Bunkete, Email: docteur.makarriel2017 @gmail.com

© 2026 The Author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.


https://doi.org/10.34172/jrcm.35348
https://jrcm.tbzmed.ac.ir
https://orcid.org/0009-0004-8566-0549
https://orcid.org/0000-0001-9651-437X
https://crossmark.crossref.org/dialog/?doi=10.34172/jrcm.35348&domain=pdf
mailto:docteur.makarriel2017@gmail.com
http://creativecommons.org/licenses/by/4.0/

Mvibudulu et al

such as anemia and iron deficiency.?

Iron deficiency (ID), the primary cause of anemia, is
a common complication of CKD. It exacerbates uremic
syndrome, reduces physical capacity and quality of life,
increases cardiovascular risk, promotes hospitalizations,
and diminishes the survival of dialysis patients.** Iron
deficiency was defined according to KDIGO guidelines
as ferritin <100 pg/L and/or transferrin saturation
(TSAT) <20%, and anemia in adults was defined according
to KDIGO criteria, corresponding to WHO thresholds of
hemoglobin <13 g/dL in men and <12 g/dL in women.*’

In renal transplant recipients, iron status is often
overlooked.*'? Even with targeted management of anemia
before and after transplantation, iron deficiency remains
prevalent in the months following the transplant.™
Independently of anemia, ID can affect muscle function,
the central nervous system, cardiac function, and immune
response.'?

Several factors contribute to this deficiency: low iron
stores at the time of transplantation, intraoperative
blood loss, repeated postoperative blood draws, and
the reinitiation of erythropoiesis due to improved renal
function. Moore et al. observed iron deficiency in transplant
recipients six months after transplantation. Around 60% of
patients were iron-replete at the time of transplantation,
suggesting that prevention of post-transplant anemia may
be feasible."

Post-transplant anemia has been associated with left
ventricular hypertrophy and heart failure,"*'* as well as
with reduced graft and patient survival.’® Post-transplant
iron deficiency itself is correlated with excess mortality,
independent of anemia, highlighting the pathogenic role
of iron deficiency.'

In this context, the aim of this study is to determine the
prevalence of iron deficiency - with or without anemia -
and identify its associated factors among renal transplant
recipients followed at the Gabriel Montpied University
Hospital. A more profound understanding of these
determinants would help optimize anemia management
and improve long-term graft outcomes.

Methods

Study Characteristics

This retrospective descriptive study was conducted at the
Department of Nephrology, Gabriel Montpied University
Hospital, Clermont-Ferrand, France, over the period
from January to December 2023. The study included only
patients with at least six months of post-transplant follow-
up. Age > 18 years, active follow-up in the nephrology
department during the study period, complete medical
records with pertinent parameters, and informed consent
for participation were the requirements for inclusion.
Pregnancy, acute intercurrent conditions (such as severe
infection or graft rejection), and incomplete or interrupted
medical follow-up were among the exclusion criteria.

Study Objectives and Outcome Measures
The primary outcome of this study was to determine the

prevalence of iron deficiency in adult renal transplant
recipients and to identify factors associated with it.
Iron deficiency was defined as ferritin <100 pg/L and
TSAT <20% according to KDIGO?** recommendations.
Secondary outcomes were clinical parameters (age, sex,
body mass index, pre-transplant comorbidities, time since
kidney transplantation, graft duration, induction and
maintenance therapy), biological parameters (hemoglobin,
serum creatinine, serum iron, ferritin, transferrin
saturation, C-reactive protein, vitamins B9 and B12), and
therapeutic parameters (erythropoietin therapy, oral or
intravenous iron supplementation, antihypertensive and
immunosuppressive therapy).

Data Collection and Statistical Analysis

Data were collected through a standardized form that
included sociodemographic, clinical, biological, and
therapeutic variables. Descriptive statistics summarized
the population characteristics by iron deficiency status.
Categorical variables were presented as counts and
percentages, and continuous variables as medians and
interquartile ranges. Categorical variables were compared
by chi-square test or Fisher’s exact test, and continuous
variables by Mann-Whitney U test. Multivariate logistic
regression was performed to identify independent factors
associated with iron deficiency. Results were presented as
odds ratios (OR) with 95% confidence intervals (CI), and P
values < 0.05 were considered statistically significant.

Ethical Considerations

This study was performed in accordance with the
principles of the Declaration of Helsinki. The study was
approved by the institutional ethics committee of Gabriel
Montpied University Hospital before its initiation (Ref: CE-
CCHUGM-2023-104). All patient data were anonymized
and handled confidentially in accordance with the General
Data Protection Regulation (GDPR). All patients included
in the study signed informed consent for the use of their
medical data for research purposes. Ethical approval and
consent procedures are built into the overall design of the
study so that information is not duplicated.

Results

Demographic Characteristics

A total of 104 adult renal transplant recipients were
enrolled. Mean age was 57.2+14.2 years and 69% were
male. Mean body mass index (BMI) was 26.2 +5.1 kg/m
2. No statistically significant differences were observed in
age, sex, or BMI between patients with and without iron
deficiency (Table 1).

Clinical Characteristics

The mean graft duration was significantly longer in the
iron-deficient group (7.38 +5.81 years) than in the non-
deficient group (4.58 +4.85 years; P=0.015). Heart failure
was present in 82% of patients without iron deficiency and
92% of those with iron deficiency, although this difference
did not reach statistical significance (P=0.17). Other
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comorbidities, including ischemic heart disease, diabetes,
and hypertension, were comparable between groups. The
overall prevalence of anemia was 75% (Table 1).

Biological Characteristics of the Study Population
Prevalence of Iron Deficiency

Iron deficiency was observed in 36% of the study population
(Figure 1). Among anemic patients (n=78), 35% had iron
deficiency, compared to 38% among non-anemic patients
(n=26), indicating that iron deficiency was not strictly
associated with anemia status (Figure 2).

Table 1. Clinical Characteristics of the Study Population According to Iron
Deficiency Statu

No ID Total
Parameter (N=67) ID (N=37) (N=104) P value
Male Sex 50 (75%) 22 (59%) 72(69%) 0.1
Female Sex 17 (25%) 15 (41%) 32 (31%) —

Ischemic Cardiopathy

~Yes 64 (96%) 37 (100%) 101 (97%)  0.55

Ischemic Cardiopathy

Ty 3(4%)  0(0%)

3 (3%) —

Diabetes Mellitus — Yes 22 (33%) 11 (30%) 33 (32%) 0.74
Diabetes Mellitus — No 45 (67%) 26 (70%) 71 (68%) —
?'f:sB'OOd Pressure 57(85%) 31(84%) 88(85%)  0.86
High Blood Pressure 10 (15%)  6(16%) 16(15%)  —
- No

Heart Failure — Yes 55 (82%) 34 (92%) 89 (86%) 0.17

Heart Failure — No 12 (18%) 3 (8%) 15 (14%) —

Age (years) 56.4+13.9 58.5+14.6 57.2+14.2 0.48
Body Mass Index (kg/m2)  25.9+4.37 26.7+5.71 26.2+5.1  0.47
Graft Duration (years) 4.58+4.85 7.38+5.81 5.81+5.48 0.015

Pre-Graft Duration (years) 6.43+5.76 8.46+7.89 7.38+6.65 0.17

Notes: ID=Iron Deficiency. Values are presented as N (%) for categorical
variables and Mean +SD for continuous variables

Percentage

0.8

0.6

0.4

0.2

Kidney transplant recipients with iron deficiency
exhibited significantly altered iron metabolism parameters
compared to those without deficiency. TSAT was markedly
lower in iron-deficient patients (15.8 £ 6.38%) than in non-
deficient individuals (31.6 +8.95%, P<0.001). Similarly,
serum iron levels were reduced (0.746 +0.37 g/L vs.
1.02+0.43 g/L, P<0.01), and ferritin concentrations were
also lower (311 £402 ng/mL vs. 505 382 ng/mL, P=0.019).

In contrast, other biological parameters such as
hemoglobin, serum creatinine, C-reactive protein (CRP),
vitamin B12, and folate (vitamin B9) did not differ
significantly between iron-deficient and non-deficient
groups (P>0.05 for all comparisons), indicating that
iron deficiency occurred independently of these variables
(Table 2).

Therapeutic Characteristics
Table 3 presents the therapeutic characteristics of kidney

B no Defic..
B Deficien...

Figure 1. Distribution of Iron Deficiency Within the Study Population
Legend: Pie chart showing the proportion of kidney transplant recipients
according to iron deficiency status. Among the 104 patients included, 36%
(n=37) had iron deficiency (ID1), while 64% (n=67) did not have iron
deficiency (ID0)

8 Mo Iron Deficiency ([l Iron Deficiency

Anemia Status

Figure 2. Distribution of Iron Deficiency by Anemia Status

This 100% stacked bar chart illustrates the proportion of patients with and without iron deficiency according to their anemia status (0=No anemia, 1=Anemia).
Among 78 patients with anemia, 27 (35%) had iron deficiency. Among the 26 patients without anemia, 10 (38%) had iron deficiency
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transplant recipients stratified by the presence or absence

of iron deficiency.

o ACE inhibitors: Most patients, regardless of iron
status, received angiotensin-converting enzyme
inhibitors, with no significant difference between
groups (P=0.17).

o Induction therapy: Thymoglobulin (TG) was more
frequently used in patients without iron deficiency,
whereas Basiliximab (BAX) was more common
among iron-deficient patients (P=0.018 and P=0.012,
respectively).

o Maintenance therapy: The standard-of-care (SOC)
protocol (calcineurin inhibitor + mycophenolate
mofetil + corticosteroids) was the predominant
regimen in both groups (81%; P=0.95). Belatacept
(BEL) use remained marginal and similar between
groups (6% vs. 0%; P=0.29). Other regimens were
comparably distributed (13% vs. 19%; P=0.46).

e Anemia management: Erythropoietin (EPO)
administration was slightly higher in iron-deficient

Table 2. Biological Characteristics of the Study Population According to
Iron Deficiency Status

No ID (N=67) ID (N=37)

Parameter Mean+SD/ Mean=SD / (NT_O:T: 4 P value
N (%) N (%) B

Vitamin B12 (pmol/L) 469+376 468+387 104 0.99

Folate (Vitamin B9, 865633 879719 104 092

nmol/L)

Serum Creatinine 1294450  140+389 104 0.19

(pmol/L)

C-Reactive Protein

(CRP, mg/L) 15.9+34.8 33.7+£62.9 104 0.12

Transferrin Saturation

(TSAT, %) 31.6+8.95 15.8+6.38 104 <0.001

Serum Iron (g/L) 1.02+0.43  0.746+0.37 104 <0.01

Ferritin (ng/mL) 505+382 311402 104 0.019

Hemoglobin (g/dL) 11.3+1.82 11.4+1.79 104 0.85

Anemia - Yes 51 (76%) 27 (73%) 78 (75%)  0.72

Anemia — No 16 (24%) 10 27%) 26 (25%) —

Legend: ID=Iron Deficiency; N (%) for categorical variables, Mean+SD for
continuous variables

Table 3. Therapeutic Characteristics of the Study Population According to
Iron Deficiency Status

NoID (N=67) ID (N=37) Total
N (%) N (%) (N=104)

47 (70%) 21 (57%) 68 (65%) 0.17

Parameter P value

ACE inhibitors

Thymoglobulin 29 (43%) 12 (32%) 41 (39%) 0.018
Basiliximab 12 (32%) 25 (68%) 37 (36%) 0.012
Standard of Care 54 (81%) 30 (81%) 84 (81%) 0.95
Belatacept 4 (6%) 0 (0%) 4 (4%) 0.29
Other

immunosuppressive 9 (13%) 7(19%) 16 (15%) 0.46
regimens

Erythropoietin 11 (16%) 10 (27%) 21 (20%) 0.20
Intravenous iron 18 (27%) 14 (38%) 32 (31%) 0.25
Oral iron 9 (13%) 6 (16%) 15(14%) 0.70

Notes: ID=Iron Deficiency; N (%) presented for all categorical variables. P
value calculated using Chi-square or Fisher’s exact test as appropriate

patients (27% vs. 16%; P=0.20). Intravenous iron
and oral iron supplementation were also slightly
more frequent in the iron-deficient group (38% vs.
27%; P=0.25,and 16% vs. 13%; P=0.70), though these
differences were not statistically significant (Table 3).

Multivariate Analysis

Several factors were significantly associated with iron

deficiency (P values <0.05):

«  DPositively associated: Graft duration and Basiliximab
(BAX) administration (odds ratio> 1), suggesting an
increased risk of iron deficiency.

o Serum iron (FER) and thymoglobulin (TG) are
negatively associated with the outcome, indicating
a protective effect, as shown by an odds ratio of less
than 1.

Age and sex were not statistically associated with iron

deficiency (P>0.05) (Table 4).

Discussion

This retrospective study, conducted on 104 kidney
transplant patients at CHU Gabriel Montpied, highlighted
two major findings: a prevalence of iron deficiency of 36%
and significant associations between iron deficiency, graft
duration, and induction treatments, including basiliximab
and thymoglobulin.

The prevalence of anemia (75%) and iron deficiency
(36%) in our cohort is consistent with previously published
data. Post-transplant anemia is multifactorial and may be
exacerbated by iron deficiency, which is associated with
frequent blood draws, depletion of iron stores due to
renewed erythropoiesis, and inadequate nutritional intake.
Both iron deficiency and anemia were defined according
to KDIGO guidelines, with anemia thresholds aligned with
WHO criteria. The relatively high prevalence observed in
our series, compared with studies using lower thresholds
such as Choukroun et al, may be explained by the use of
these standard definitions."”

Our results are consistent with those reported by Yorgin
etal.!” and Zheng et al,'® who observed a prevalence of 67%
for anemia and 44% for iron deficiency. Schechter et al.
reported a post-transplant prevalence of ID of 35%,'” and
Lorenz reported 20.1%.%° However, Lorenz used a different
definition (hypochromic red blood cells > 2.5%), which may
explain this discrepancy. Lorenz also found associations

Table 4. Multivariate logistic regression analysis of factors associated with
Iron Deficiency

Variable OR 95% ClI P value
Graft duration (years) 1.10 (1.02-1.19) 0.014
Serum iron (pg/dL) 0.18 (0.06-0.56) 0.003
Basiliximab (Yes vs No) 2.90 (1.25-6.74) 0.013
Thymoglobulin (Yes vs No) 0.37 (0.16-0.85) 0.019
Age (years) 1.01 (0.98-1.04) 0.467
Sex (Male vs Female) 2.01 (0.85-4.72) 0.111

Legend: OR=0dds Ratio; Cl=Confidence Interval.
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with erythropoietin, azathioprine, serum ferritin, and BMI.
Although not statistically significant in our study, the mean
BMI of patients with ID was higher (26.7 kg/m?).

Iron deficiency appears to be insufficiently treated: only
38% of deficient patients received intravenous iron, 16%
received oral iron, and few received erythropoietin. This
is partly explained by previous research focusing only on
anemic patients, while our results show a prevalence of 27%
iron deficiency in non-anemic patients."

Beguin et al. demonstrated suboptimal erythropoiesis
in transplant patients despite low EPO levels and low
transferrin.! However, Zadrazil nuanced this hypothesis
by finding no link between serum EPO and blood count; he
reported that insufficient graft function, with a prevalence
of 32.1%, was the main cause of post-transplant anemia.”

Our multivariate analysis identified three factors
significantly associated with iron deficiency: graft duration,
basiliximab induction, and thymoglobulin induction. An
older graft is correlated with progressive depletion of
iron stores, linked to increased erythropoiesis induced by
improved renal function, especially when dietary intake is
insufficient. This is consistent with Gafter-Gvili et al, who
observed a correlation between late post-transplant anemia
and low iron levels (HR 0.986 for each 1 mg/dL increase).”

Basiliximab induction is positively associated with iron
deficiency. Although the known side effects are primarily
hypersensitivity reactions, some cases of anemia have been
reported. This potential link between basiliximab and
impaired iron metabolism warrants further exploration.

Conversely, thymoglobulin induction seems to be
associated with a lower frequency of iron deficiency, which
is surprising. This molecule is classically associated with
cytopenias, infections, and lymphoproliferative syndromes.
One explanation for this paradox is inflammation, which
causes iron sequestration and artificially increases ferritin
levels without reflecting actual iron stores, resulting in
functional iron deficiency. This hypothesis also warrants
further investigation, particularly with inflammatory
markers and other indices of iron metabolism.

Conclusion

Iron deficiency is common in renal transplant recipients,
even without anemia, underscoring the need for routine
post-transplant iron monitoring. Increased ID risk was
associated with longer graft duration and basiliximab
induction. Thymoglobulin induction appeared potentially
protective; however, this finding remains speculative and
should be interpreted with caution. Early identification and
appropriate management of ID are essential to optimize
long-term outcomes, quality of life, and graft function in
renal transplant patients.

Acknowledgments
We thank the staff of the Nephrology Department at CHU Gabriel
Montpied for their clinical and logistical support.

Authors’ Contribution
Conceptualization: Raggue Za Mbaka Mvibudulu
Data Curation: Arriel Makembi Bunkete, Blady Mpibi Mpiana, David

Gondele Ipungu, Clarysse Nsenga Nkondi

Formal Analysis: Raggue Za Mbaka Mvibudulu, Arriel Makembi
Bunkete, Liliane Kombo Bobo

Methodology: Raggue Za Mbaka Mvibudulu, Domish Mabiala Sita
Project Administration: Francois Pantaléon Musungayi Kajingulu
Software: Yannick Mopango Engole

Supervision: Arriel Makembi Bunkete, Anne-Elisabeth Heng, Kazi
Anga Muamba

Validation: Anne-Elisabeth Heng, Domish Mabiala Sita
Visualization: David Gondele Ipungu

Writing-Original Draft: Raggue Za Mbaka Mvibudulu
Writing-Review & Editing: Raggue Za Mbaka Mvibudulu, Arriel
Makembi Bunkete, Anne-Elisabeth Heng, Blady Mpibi Mpiana,
David Gondele Ipungu, Domish Mabiala Sita, Kazi Anga Muamba,
Liliane Kombo Bobo, Clarysse Nsenga Nkondi, Yannick Mopango
Engole, Frangois Pantaléon Musungayi Kajingulu

Competing Interests
The authors declare no conflicts of interest.

Ethical Approval

This study was conducted in accordance with the ethical principles of
the Declaration of Helsinki. It was approved by the institutional ethics
committee of CHU Gabriel Montpied (Ref: CE-CCHUGM-2023-104).
All included patients provided informed consent and authorization
for the use of their medical data for research purposes. All data were
anonymized and handled confidentially, in compliance with the
General Data Protection Regulation (GDPR).

This study did not involve animal data or tissues.

Funding

This research received no specific grant from any funding agency.
No funding source was involved in study design, data collection,
analysis, or manuscript writing.

References

1. Jha V, Garcia-Garcia G, Iseki K, Li Z, Naicker S, Plattner
B, et al. Chronic kidney disease: global dimension and
perspectives. Lancet 2013;382(9888):260-72. doi:10.1016/
s0140-6736(13)60687-x

2. Kim HJ, Han R, Kang KP, Ryu JH, Kim MG, Huh KH, et al.
Impact of iron status on kidney outcomes in kidney transplant
recipients. Sci Rep 2023;13(1):861. doi:10.1038/s41598-023-
28125-x

3. Kidney Disease: Improving Global Outcomes (KDIGO) CKD
Work Group. KDIGO 2024 clinical practice guideline for the
evaluation and management of chronic kidney disease. Kidney
Int 2024;105(4S): S117-314. doi:10.1016/j.kint.2023.10.018

4. Vinke JSJ, Francke MI, Eisenga MF, Hesselink DA, de Borst
MH. Iron deficiency after kidney transplantation. Nephrol Dial
Transplant 2021;36(11):1976-85. doi:10.1093/ndt/gfaa123

5. Ma JZ, Ebben J, Xia H, Collins AJ. Hematocrit level and
associated mortality in hemodialysis patients. ] Am Soc Nephrol
1999;10(3):610-9. doi:10.1681/ASN.V103610

6.  Weiner DE, Tighiouart H, Vlagopoulos PT, Giriffith JL, Salem
DN, Levey AS, et al. Effects of anemia and left ventricular
hypertrophy on cardiovascular disease in patients with
chronic kidney disease. ] Am Soc Nephrol 2005;16(6):1803-
10. doi:10.1681/asn.2004070597

7. Guideline on Haemoglobin Cutoffs to Define Anaemia in
Individuals and Populations [Internet]. Geneva: World Health
Organization; 2024. Available from: https://www.ncbi.nIm.nih.
gov/books/NBK602198/.

8.  Locatelli F, Conte F, Marcelli D. The impact of haematocrit levels
and erythropoietin treatment on overall and cardiovascular
mortality and morbidity--the experience of the Lombardy
Dialysis Registry. Nephrol Dial Transplant 1998;13(7):1642-
4. doi:10.1093/ndt/13.7.1642

9.  Mix TC, Kazmi W, Khan S, Ruthazer R, Rohrer R, Pereira

J Res Clin Med 2026;14:35348 | 5


https://doi.org/10.1016/s0140-6736(13)60687-x
https://doi.org/10.1016/s0140-6736(13)60687-x
https://doi.org/10.1038/s41598-023-28125-x
https://doi.org/10.1038/s41598-023-28125-x
https://doi.org/10.1016/j.kint.2023.10.018
https://doi.org/10.1093/ndt/gfaa123
https://doi.org/10.1681/ASN.V103610
https://doi.org/10.1681/asn.2004070597
https://www.ncbi.nlm.nih.gov/books/NBK602198/
https://www.ncbi.nlm.nih.gov/books/NBK602198/
https://doi.org/10.1093/ndt/13.7.1642

Mvibudulu et al

BJ, et al. Anemia: a continuing problem following kidney
transplantation. Am J Transplant 2003;3(11):1426-33.
doi:10.1046/j.1600-6135.2003.00224.x

Yorgin PD, Scandling JD, Belson A, Sanchez J, Alexander
SR, Andreoni KA. Late post-transplant anemia in adult
renal transplant recipients. An under-recognized problem?
Am J Transplant 2002;2(5):429-35. doi:10.1034/j.1600-
6143.2002.20506.x

Shah N, Al-Khoury S, Afzali B, Covic A, Roche A, Marsh J, et
al. Posttransplantation anemia in adult renal allograft recipients:
prevalence and predictors. Transplantation 2006;81(8):1112-8.
doi:10.1097/01.tp.0000205174.97275.b5

Coyne DW, Kapoian T, Suki W, Singh AK, Moran JE, Dahl NV, et
al. Ferric gluconate is highly efficacious in anemic hemodialysis
patients with high serum ferritin and low transferrin saturation:
results of the Dialysis Patients’ Response to IV Iron with Elevated
Ferritin (DRIVE) Study. ] Am Soc Nephrol 2007;18(3):975-84.
doi:10.1681/asn.2006091034

Moore LW, Smith SO, Winsett RP, Acchiardo SR, Gaber AO.
Factors affecting erythropoietin production and correction
of anemia in kidney transplant recipients. Clin Transplant
1994;8(4):358-64.

Rigatto C, Parfrey P, Foley R, Negrijn C, Tribula C, Jeffery .
Congestive heart failure in renal transplant recipients: risk
factors, outcomes, and relationship with ischemic heart
disease. ] Am Soc Nephrol 2002;13(4):1084-90. doi:10.1681/
asn.V1341084

Rigatto C, Foley R, Jeffery J, Negrijn C, Tribula C, Parfrey P.
Electrocardiographic left ventricular hypertrophy in renal
transplant recipients: prognostic value and impact of blood
pressure and anemia. ] Am Soc Nephrol 2003;14(2):462-8.
doi:10.1097/01.asn.0000043141.67989.39

Molnar MZ, Czira M, Ambrus C, Szeifert L, Szentkiralyi

20.

21.

22.

23.

A, Beko G, et al. Anemia is associated with mortality in
kidney-transplanted patients--a prospective cohort study.
Am | Transplant 2007;7(4):818-24. doi:10.1111/j.1600-
6143.2006.01727.x

Choukroun G, Deray G, Glotz D, Lebranchu Y, Dussol B,
Bourbigot B, et al. [Incidence and management of anemia in
renal transplantation: an observational-French study]. Nephrol
Ther 2008;4(7):575-83. doi:10.1016/j.nephro.2008.04.009
Zheng S, Coyne DW, Joist H, Schuessler R, Godboldo-Brooks A,
Ercole P, et al. Iron deficiency anemia and iron losses after renal
transplantation. Transpl Int 2009;22(4):434-40. doi:10.1111/
j.1432-2277.2008.00814.x

Schechter A, Gafter-Gvili A, Shepshelovich D, Rahamimov R,
Gafter U, Mor E, et al. Post renal transplant anemia: severity,
causes and their association with graft and patient survival.
BMC Nephrol 2019;20(1):51. doi:10.1186/512882-019-1244-y
Lorenz M, Kletzmayr J, Perschl A, Furrer A, H6rl WH, Sunder-
Plassmann G. Anemia and iron deficiencies among long-term
renal transplant recipients. ] Am Soc Nephrol 2002;13(3):794-7.
doi:10.1681/asn.V133794

Beguin Y, Yerna M, Loo M, Weber M, Fillet G. Erythropoiesis
in multiple myeloma: defective red cell production due
to inappropriate erythropoietin production. Br J Haematol
1992;82(4):648-53. doi:10.1111/j.1365-2141.1992.tb06939.x
Zadrazil J, Hordk P, Horcicka V, Zahélkova J, Strébl P, Hruby M.
Endogenous erythropoietin levels and anemia in long-term renal
transplant recipients. Kidney Blood Press Res 2007;30(2):108-
16. doi:10.1159/000100906

Gafter-Gvili A, Ayalon-Dangur I, Cooper L, Shochat T,
Rahamimov R, Gafter U, et al. Posttransplantation anemia
in kidney transplant recipients: a retrospective cohort study.
Medicine (Baltimore) 2017;96(32): €7735. doi:10.1097/
md.0000000000007735

6

) Res Clin Med 2026;14:35348


https://doi.org/10.1046/j.1600-6135.2003.00224.x
https://doi.org/10.1034/j.1600-6143.2002.20506.x
https://doi.org/10.1034/j.1600-6143.2002.20506.x
https://doi.org/10.1097/01.tp.0000205174.97275.b5
https://doi.org/10.1681/asn.2006091034
https://doi.org/10.1681/asn.V1341084
https://doi.org/10.1681/asn.V1341084
https://doi.org/10.1097/01.asn.0000043141.67989.39
https://doi.org/10.1111/j.1600-6143.2006.01727.x
https://doi.org/10.1111/j.1600-6143.2006.01727.x
https://doi.org/10.1016/j.nephro.2008.04.009
https://doi.org/10.1111/j.1432-2277.2008.00814.x
https://doi.org/10.1111/j.1432-2277.2008.00814.x
https://doi.org/10.1186/s12882-019-1244-y
https://doi.org/10.1681/asn.V133794
https://doi.org/10.1111/j.1365-2141.1992.tb06939.x
https://doi.org/10.1159/000100906
https://doi.org/10.1097/md.0000000000007735
https://doi.org/10.1097/md.0000000000007735

