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Abstract

We evaluated frequency, pattern, and associations of renal iron accumulation in sickle/p-thalassemia. Thirty-three sickle/p3-
thalassemia patients (36.5 + 14.7 years; 13 females), 14 homozygous sickle cell disease (SCD) patients, and 71 thalassemia
major (TM) patients, enrolled in the E-MIOT Network, underwent magnetic resonance imaging. Iron overload (I0) was
quantified by the T2* technique. Sickle/p-thalassemia patients had a significantly lower frequency of renal IO (T2* <31 ms)
than homozygous SCD patients (9.1% vs. 57.1%; P=0.001), besides having similar hepatic, cardiac and pancreatic 10. Kid-
ney T2* values were comparable between regularly transfused sickle/p-thalassemia and TM patients but were significantly
lower in regularly transfused homozygous SCD patients than in the other two groups. In sickle/p-thalassemia patients, global
renal T2* values were not associated with age, gender, splenectomy, and presence of regular transfusions or chelation. No
correlation was detected between renal T2* values and serum ferritin levels or iron load in the other organs. Global renal
T2* values were not associated with serum creatinine levels but showed a significant inverse correlation with serum lactate
dehydrogenase (R= —0.709; P <0.0001) and indirect bilirubin (R= —0.462; P=0.012). Renal IO is not common in sickle/f3-
thalassemia patients, with a prevalence significantly lower compared to that of homozygous SCD patients, but with a similar
underlying mechanism due to the chronic hemolysis.
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Introduction

Sickle cell disease (SCD) and thalassemia syndromes
represent the most common inherited disorders of hemo-
globin. While SCD is a structural disorder characterized
by the production of abnormal hemoglobin called hemo-
globin S (HbS) [1], thalassemias are caused by a quantita-
tive deficiency of structurally normal globin chains [2].
The prototypical, most common, and most severe form
of SCD is the homozygous state for the HbS mutation,
called sickle cell anemia (SCA), or HbSS [3]. However,
SCD can occur also due to compound heterozygosity with
other hemoglobin mutations. In sickle/p-thalassemia, the
HbS is accompanied by either reduced ( +) or absent (0)
production of normal adult hemoglobin. It represents the
most prevalent form of sickling syndromes among people
of Mediterranean descent, due to the high frequency of the
B-thalassemia trait [4]. The clinical phenotype of sickle/p-
thalassemia is chronic hemolytic anemia that resembles
mainly that of homozygous SCD, especially when the
interacting p-thalassemia allele is fO [5]. HbS/p + thalas-
semia is clinically heterogeneous, and it is usually associ-
ated with a milder clinical course [6].

In the current context of limited therapeutic strategies
acting on the complex pathophysiology of the disease,
transfusions can play a vital role in the treatment and pre-
vention of both the acute and chronic complications of
SCD [7]. Blood transfusions are not without immunologic
and nonimmunologic complications, with iron overload
representing a major drawback [8]. Besides transfusions,
also the increased iron absorption due to ineffective eryth-
ropoiesis, a clinical feature of SCD patients [9], can dis-
rupt the iron metabolism and cause excessive tissue iron
accumulation. Since iron overload strongly contributes to
increasing the morbidity and mortality of patients with
sickle/p-thalassemia, its quantification is of utmost impor-
tance for a better patient management.

Magnetic resonance Imaging (MRI) using T2* tech-
nique allows the non-invasive, reproducible, and accurate
iron content assessment in multiple organs [10-13]. While
hepatic and cardiac T2* measurements are widely applied
in the clinical routine of SCD and thalassemia patients [14,
15], the measurement of renal T2* is not standard or rou-
tinely available, although the kidneys constitute another
site of iron accumulation. Hence, very limited information
on renal T2* is available in the literature. Kidney iron
deposition was found to be common in chronically trans-
fused homozygous SCD patients but not in thalassemia
major (TM) patients, and in both diseases, a significant
association between renal T2* and hemolysis was detected
[16, 17]. Moreover, it has been suggested that kidney iron
deposition impairs renal glomerular and tubular functions
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in pediatric and adult patients with B-TM [18, 19]. Pro-
gressive renal failure is one of the main complications
in sickle/p-thalassemia [20], making the identification of
early markers of renal dysfunction and the understanding
of the significance of iron overload in its development of
great importance. However, no data are available about
renal iron deposition in patients with sickle/p-thalassemia.

The aim of this multicenter study was to evaluate fre-
quency, pattern, and associations of renal iron accumula-
tion in sickle/p-thalassemia.

Methods
Study population

We retrospectively studied 33 sickle/p-thalassemia patients
(13 females, 36.49 + 14.72 years, age range: 9-61 years,
87.9% adults). Moreover, 14 homozygous SCD patients
and 73 f-TM patients were included as comparison groups.

All patients were consecutively enrolled in the Exten-
sion-Myocardial iron Overload in Thalassemia (E-MIOT)
network, constituted by 66 hematological or pediatric cent-
ers and 11 MRI sites where T2* MRI exams were per-
formed using homogeneous, standardized, and validated
procedures [21-23]. All centers were linked by a shared
database, collecting all clinical, laboratory, and instrumen-
tal data.

The study complied with the Declaration of Helsinki and
was approved by the ethical committees of all the MRI sites
involved in the study. All patients gave written informed
consent.

Biochemical analysis

All laboratory investigations were performed as standard
of care at the thalassemia centers wherein the patients were
treated.

The average value of hemoglobin and ferritin levels over
the last year prior to the MRI was considered, while the
other laboratory parameters were measured once within
3 months from MRI.

Serum creatinine and uric acid were used as markers of
renal function. Moreover, the estimated glomerular filtration
rate (eGFR) was calculated by means of the Modification of
Diet in Renal Disease (MDRD) formula [24]. Lactate dehy-
drogenase (LDH) served as a clinical marker for intravas-
cular hemolysis and normal range was 120-250 U/l. Other
hemolytic markers were increased reticulocytes, an indicator
of marrow compensatory response, and increased unconju-
gated hyperbilirubinemia.
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MRI protocol

MRI was performed using conventional clinical 1.5 T
scanners of three main vendors (GE Healthcare, Philips
Healthcare, Siemens Healthineers) equipped with phased-
array receiver surface coils.

Five or more axial slices covering the whole abdomen
and including the kidneys and the pancreas [25, 26], a
mid-transverse hepatic slice [27], and three parallel short-
axis views (basal, medium, and apical) of the left ventricle
(LV) [11, 21] were obtained by a T2* gradient—echo mul-
tiecho sequence.

T2* image analysis was performed using custom-writ-
ten, previously validated software (HIPPO MIOT®) [28].

For each kidney, the slice in which the renal paren-
chyma was better represented was considered. A region of
interest (ROI) was manually placed over the renal paren-
chyma, taking care to avoid areas affected by susceptibil-
ity artifacts from colonic intraluminal gas identified on
images at later echo times. The barycenter of the ROI was
computed, and the ROI was automatically divided in three
regions: anterior, postero-lateral, and postero-medial. T2*
values were calculated in the three ROIs and values were
averaged to obtain a representative value for the kidney.
The global kidney T2* value was calculated as average of
T2* values in the two kidneys. The lower limit of normal
for the global kidney T2* value was previously demon-
strated to be 31 ms [25].

Hepatic T2* values were calculated in a circular region
of interest [29] and were converted into liver iron concentra-
tion (LIC) using the Wood’s calibration curve [30, 31]. A
LIC higher than 3 mg/g dry weight indicated hepatic iron
overload [32].

Three small regions of interest (ROIs) were manually
drawn over the pancreatic head, body, and tail, encompass-
ing parenchymal tissue and taking care to avoid large blood
vessels or ducts and areas involved in susceptibility arte-
facts from gastric or colonic intraluminal gas [33]. Global
pancreatic T2* value was calculated as the mean of T2*
values from the three regions. Twenty-six ms was previ-
ously demonstrated to be the lowest threshold of normal T2*
pancreatic value [26].

The myocardial T2* distribution was mapped into a
16-segment LV model, according to the AHA/ACC model
[34]. The global heart T2* value was obtained by averaging
all segmental T2* values. A T2* measurement > 20 ms was
taken as “conservative” normal value [28, 35].

Statistical analysis

All data were analyzed using SPSS version 27.0 statistical
package.

Continuous variables were described as mean =+ standard
deviation and categorical variables were expressed as fre-
quencies and percentages.

The normality of the distribution of the parameters was
assessed by using the Kolmogorov—Smirnov test or the Sha-
piro—Wilk test for a sample size <50.

For continuous values with normal distribution, compari-
sons between groups were made by independent-samples
t-test (for 2 groups) or one-way ANOVA (for more than 2
groups). Wilcoxon’s signed rank test or Kruskal-Wallis test
was applied for continuous values with non-normal distri-
bution. Discrete variables were compared using the chi-
square test or Fisher’s exact probability test as appropriate.
Bonferroni post hoc test was used for multiple comparisons
between pairs of groups.

Correlation analysis was performed using Pearson’s test
or Spearman’s test where appropriate.

In all tests, a 2-tailed probability value of 0.05 was con-
sidered statistically significant.

Results

Comparison between sickle/-thalassemia
and homozygous SCD patients

Table 1 shows the comparison between sickle/p-thalassemia
and homozygous SCD patients. The two groups were homo-
geneous for age, sex, frequency of regular transfusion (>4
transfusions per year), and chelation therapy but sickle/p-
thalassemia patients were more frequently splenectomized.
No difference was detected in terms of hepatic, pancreatic,
and myocardial iron overload. Sickle/p-thalassemia patients
showed significantly higher global kidney T2* values than
homozygous SCD patients (Fig. 1A), with a frequency of a
pathological global kidney T2* value about six times lower
(9.1% vs 57.1%; P=0.001).

Comparison between regularly transfused sickle/
B-thalassemia, homozygous SCD, and TM patients

Among the SCD patients, only those regularly transfused
(23 sickle/p-thalassemia and 11 homozygous SCD) were
selected and compared with transfusion-dependent TM
patients. Key differences among the three patient popula-
tions are as follows (Table 2). Compared to TM patients,
both sickle/p-thalassemia and homozygous SCD patients
were started on regular transfusion therapy significantly
later (P <0.0001 and P=0.006, respectively) and were less
frequently chelated (P =0.009 and P =0.048, respectively).
Splenectomy was significantly more frequent in sickle/f-
thalassemia patients than in homozygous SCD patients
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Table 1 Demographic, clinical,
and MRI data of SCD patients

Sickle/p-thalassemia Homozygous SCD (N=14) P
(N=33)

Age (yrs) 36.49+14.72 36.35+14.70 0.975
Females, N (%) 13 (39.4) 8(57.1) 0.263
Splenectomized, N (%) 20 (60.6) 3(21.4) 0.024
Regularly transfused, N (%) 23 (69.7) 11 (78.6) 0.726
Chelated, N (%) 23 (69.7) 10 (71.4) 0.906
Mean serum hemoglobin (g/dl) 9.53+0.90 9.72+0.90 0.526
Mean serum ferritin (ng/ml) 771.75+808.18 930.54 +766.30 0.591
Serum creatinine (mg/dl) 0.82+1.12 0.64 +0.15 0.811
eGFR (ml/min/1.73 m?) 140.24 +56.67 141.19+38.34 0.874
Serum uric acid (mg/dl) 4.38+1.47 4.77+1.13 0.564
Serum lactate dehydrogenase (U/l) 603.93+291.01 710.57+395.73 0.674
MRI LIC values (mg/g dw) 5.13+5.98 2.67+2.17 0.340
Hepatic 10, N (%) 13 (39.4) 3(21.4) 0.321
Global pancreas T2* values (ms) 30.06 +10.29 34.77+8.36 0.138
Pancreatic 10, N (%) 11 (33.3) 3(21.4) 0.503
Global heart T2* values (ms) 40.02+4.69 42.05+3.69 0.157
Mpyocardial 10, N (%) 0(0.0) 0(0.0) -

Global kidney T2* values (ms) 43.19+8.07 26.21+17.07 0.002
Renal IO, N (%) 3(9.1) 8(57.1) 0.001

SCD, sickle cell disease; N, number; eGFR, estimated glomerular filtration rate; MRI, magnetic resonance
imaging; LIC, liver iron concentration; /O, iron overload

(P=0.030). SCD patients had significantly higher LDH
values than TM patients (P =0.036).

Besides having comparable hepatic iron, sickle/p-
thalassemia and homozygous SCD patients had signifi-
cantly higher global pancreas T2* values than TM patients
(P<0.0001 for both comparisons). Global kidney T2* val-
ues were significantly lower in homozygous SCD patients
than in sickle/p-thalassemia patients (P=0.009) and TM
patients (P =0.006) but were comparable between sickle/f-
thalassemia patients and TM patients (Fig. 1B).

Demographic and clinical correlates of kidney T2*
in sickle/B-thalassemia

Our analysis was focused on sickle/p-thalassemia patients
whose characteristics are summarized in Table 1. There was
no significant difference between left and right kidney T2*
values (43.28 +10.05 ms vs. 43.11 +£9.09 ms; P=0.492).

Global kidney T2* values were not significantly dif-
ferent between males and females (42.85+8.19 ms vs
43.73+8 0.17 ms; P=0.941) and were not correlated with
age (R=—0.163; P=0.365). Patients with and without
splenectomy showed comparable global kidney T2* values
(44.67+6.37 ms vs. 40.93 £ 10.01 ms; P=0.247).

Out of the 23 regularly transfused patients, 15 received
simple transfusions and 8 exchange transfusions. When
compared to never or sporadically transfused patients,
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no significant difference was detected in terms of age
(36.82 +15.85 years vs 35.73 +12.49 years; P=0.784),
sex (47.8% vs 20.0%; P=0.245), and laboratory param-
eters. Regularly transfused patients were more frequently
chelated (82.6% vs. 40.0%; P=0.035). Regularly trans-
fused and non-transfused patients showed comparable MRI
LIC values (5.48 +6.61 mg/g dw vs. 4.35+4.44 mg/g dw;
P=0.638) and global kidneys T2* values (44.44 +6.52 ms
vs. 40.34 +£10.71 ms; P=0.368). All the three patients with
renal iron overload were not transfused and two of them
were not chelated.

Out of the 23 chelated patients, 8 were treated with des-
ferrioxamine (DFO), one with deferiprone (DFP), two with
combined DFO + DFP, and 8 with deferasirox (DFX). No
significant difference between non chelated and chelated
patients was detected in MRI LIC values (3.83 +4.29 mg/g
dw vs 5.70 +6.59 mg/g dw; P=0.481), global pancreas T2*
values (31.78 £6.85 ms vs 29.32 +11.53 ms; P=0.597),
global heart T2* values (38.48 +4.70 ms vs 40.68 +4.64 ms;
P=0.308), and global kidneys T2* values (45.16 +£9.60 ms
vs 42.34+7.38 ms; P=0.273).

Table 3 shows the correlation of global kidney T2* val-
ues with laboratory and MRI data. Global kidney T2*values
did not correlate with serum creatinine or eGFR, while the
correlation with uric acid was at the limits of the statistical
significance. A significant inverse correlation was detected
between global kidneys T2* values and LDH (R= —0.709;
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Fig.1 A Global kidney T2* values in sickle/p-thalassemia and
homozygous SCD patients. B Global kidney T2* values in the sub-
groups of regularly transfused sickle/p-thalassemia, homozygous
SCD, and thalassemia major patients

P <0.0001) (Fig. 2A). Of note, all of the three patients with
detectable renal iron overload had an elevated LDH and in
two of them a LDH > 1000 U/l was detected. A normal LDH
showed a negative predictive value of 100% for renal iron.
Global kidney T2* values were not associated with reticulo-
cyte count but showed a significant inverse correlation with
indirect bilirubin (Fig. 2B).

No significant association was detected between serum
ferritin levels and global kidney T2* values.

Global kidney T2* values were not correlated with iron
deposition in the liver, the pancreas, and the heart. Out of
the three patients with renal iron overload, only one also had
hepatic iron overload.

Discussion

We evaluated for the first time renal T2* values in sickle/f-
thalassemia, demonstrating that cortical kidney iron depo-
sition can occur in this population, but it is not so frequent,
with a prevalence < 10%.

When we compared sickle/p-thalassemia patients with
homozygous SCD patients homogeneous for age and sex,
we found out that although the two groups were rather
similar in respect to hepatic, pancreatic, and cardiac iron
deposition, sickle/p-thalassemia patients had significantly
less renal iron overload. Afterward, we selected only regu-
larly transfused SCD patients, and the comparison was
extended to thalassemia major patients. As expected,
both multitransfused sickle/p-thalassemia and homozy-
gous SCD patients begun transfusion therapy at a later
age. However, they were also less frequently chelated
since not only the use of transfusions but also the practice
of chelation in SCD is variable [15, 36]. In the present
study, we confirmed the disparity in terms of pancreatic
iron overload between homozygous SCD and TM patients
previously shown by Noetzli et al. and attributed to the
different transfusional burden (entity and duration) and
to the innate differences in iron handling and elimination
[37]. In addition, we showed that also multitransfused
sickle/p-thalassemia patients have less pancreatic iron
overload than TM patients. However, in respect of renal
iron deposition, our multitransfused sickle/p-thalassemia
patients resulted rather similar to patients with TM, with
both groups having significantly higher global kidney T2*
values than homozygous SCD patients. Unlike iron depo-
sition within the liver, spleen, and pancreas, renal iron
loading is caused almost entirely by elevated circulating
cell-free hemoglobin and heme species. Circulating free
hemoglobin is generally maintained at low levels through
scavenging by circulating haptoglobin. The stable and irre-
versible haptoglobin-hemoglobin complexes circulate in
the plasma and are cleared by hepatic and reticuloendothe-
lial macrophages [38]. This buffering system becomes
defective in presence of chronic or massive hemolysis (as
in SCD). Free hemoglobin binds to megalin and cubulin
receptors and is taken up by endocytosis into the kidney
where heme iron is extracted and deposited in proximal
and distal convoluted tubules [39, 40]. This phenomenon
is the basis of the typical cortical loading pattern detected
by MRI [16]. The thalassemia acts on sickled red blood
cells reducing the hemolysis, thus explaining our data.
Indeed, both sickle/pB-thalassemia and homozygous SCD
patients had higher LDH values than TM patients (percent-
age difference 33% and 81%, respectively), although the
statistical significance was reached only for the compari-
son versus homozygous SCD.
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Table2 Comparison of demographic, clinical, and MRI findings among regularly transfused homozygous SCD, sickle/p-thalassemia, and

thalassemia major patients

Regularly transfused
sickle/p-thalassemia
(N=23)

Regularly transfused
homozygous SCD
(N=11)

Thalassemia major (N=73)

Age (yrs) 36.82+15.85
Females, N (%) 11 (47.8)

Age at start of regular transfusions (months)  95.20+152.52
Splenectomized, N (%) 15 (65.2)
Chelated, N (%) 19 (82.6)

Mean serum hemoglobin (g/dl) 9.57+0.84
Mean serum ferritin (ng/ml) 859.56 +884.57
Serum creatinine (mg/dl) 095+1.34
eGFR (ml/min/1.73m?) 125.43 +£55.89
Serum uric acid (mg/dl) 4.09+1.06
Serum lactate dehydrogenase (U/l) 526.94+231.53
MRI LIC values (mg/g dw) 5.48 +6.60
Hepatic 10, N (%) 9(39.1)

Global pancreas T2* values (ms) 28.43+11.39
Pancreatic 10, N (%) 10 (43.5)
Global heart T2* values (ms) 39.59+5.05
Mpyocardial 10, N (%) 0(0.0)

Global kidney T2* values (ms) 44.44 +6.52
Renal 10, N (%) 0(0.0)

36.98+15.87 35.65+10.18 0.739
7 (63.6) 37 (50.7) 0.673
148.80+138.54 23.53+56.67 0.001
2(18.2) 36 (49.3) 0.037
9 (81.8) 73 (100.0) 0.001
9.61+0.80 9.74+0.58 0.355
1125.10+762.66 1549.61 +2340.14 0.101
0.65+0.17 0.85+0.85 0.839
137.03 +39.40 123.92+53.91 0.599
4.87+124 425+1.23 0.328
718.00+432.96 396.73+191.92 0.011
2.99+235 8.01+10.18 0.059
3(27.3) 41 (56.2) 0.108
35.13+8.15 9.05+7.07 <0.0001
2(18.2) 69 (94.5) <0.0001
41394342 35.59+10.61 0.106
0 (0.0) 10 (13.7) 0.077
26.38+16.32 43.01+9.48 0.004
6 (54.5) 9 (12.3) <0.0001

SCD, sickle cell disease; N, number; eGFR, estimated glomerular filtration rate; MRI, magnetic resonance imaging; LIC, liver iron concentra-

tion; 10, iron overload

Table 3 Correlation of global
kidney T2* values with
laboratory and MRI parameters

Variable

All patients (N=133)

Only adult patients (N =29)

Correlation coef- P

Correlation coef-

in sickle/p-thalassemia ficient ficient
Mean serum hemoglobin 0.312 0.077 0.277 0.145
Mean serum ferritin 0.162 0.367 0.222 0.247
Serum creatinine 0.052 0.778 0.072 0.717
eGFR -0.016 0.930 —0.023 0.908
Serum uric acid —0.357 0.058 —0.342 0.088
Serum lactate dehydrogenase —0.709 <0.0001 —-0.706 <0.0001
Reticulocyte count 0.320 0.118 0.342 0.119
Indirect bilirubin —0.462 0.012 —-0.417 0.034
MRI LIC values 0.094 0.603 0.101 0.602
Global pancreas T2* values 0.010 0.954 —0.099 0.609
Global heart T2* values —0.095 0.600 —0.025 0.897

eGFR, estimated glomerular filtration rate; MRI, magnetic resonance imaging; LIC, liver iron concentration

We evaluated the correlates of kidney T2* values
among sickle/p-thalassemia patients.

As for healthy subjects [25], homozygous SCD [16, 41],
and TM patients [18, 42], no correlation was found between
renal T2* and age or gender. The finding of comparable
renal T2* values between regularly transfused and never
or sporadically transfused patients further confirms that in
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SCD transfusional iron is not the dominant causative agent
for kidney iron deposition. Of note, no difference between
the two subgroups was detected in MRI LIC values, likely
because transfused patients were also more frequently
chelated.

No correlation was found between global kidney T2*
values and serum creatinine or eGFR. Although universally
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Fig.2 Global Kidney T2* as a
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used, serum creatinine is an imperfect GFR biomarker, not
very sensitive [43]. Moreover, its concentration can be influ-
enced by several extra-renal factors and by different treat-
ments. Unfortunately, we did not measure in our population
cystatin C and p2-microglobulin, demonstrated to be more
robust and sensitive early biomarkers of glomerular and
tubular dysfunction than creatinine [44]. In TM patients, a
significant negative correlation between serum cystatin C
and renal T2* was detected [42]. So, also taking into account
the limited number of patients with detectable iron overload,
our study cannot rule out a direct, toxic role for kidney iron.

The inverse correlation between kidney T2* and LDH
as well as indirect bilirubin values and the negative predic-
tive value of 100% of a normal LDH for renal iron detected

2 3 4 5 6
Indirect bilirubin (mg/dL)

in our study further strengthens the role of hemolysis on
renal iron overload in sickle/p-thalassemia. The absence of
an association between kidney T2* values and reticulocyte
count may be explained by the fact that, although increased
reticulocyte count is a criterion for hemolysis, it is not spe-
cific for hemolysis [45].

In line with previous studies on homozygous SCD
[16] and TM patients [18], we found out that in sickle/f-
thalassemia renal iron overload cannot be estimated by
serum ferritin levels. We failed to detect an association
between renal T2* values and MRI LIC values, pancreatic
or cardiac T2* values, mainly due to the different mecha-
nisms and kinetics of iron uptake, storage, and clearance
among the organs [17, 46]. Moreover, as in thalassemia,
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renal iron toxicity might occur at concentrations below MRI
detection limits. Anyway, our results suggest that in sickle/p-
thalassemia the most reliable approach for evaluating renal
iron overload is to image directly the kidney, without relying
on the total body iron load or iron levels in other organs.

Limitations

This study has some limitations.

The main limitation is the relatively small sample size.

Our T2* sequence is designed to accurately quantify
high levels of tissue iron but it is less sensitive in detecting
changes associated with mild or early iron overload.

We did not strictly divide regions of interest in the kidney
into cortex and medulla because partial volume effects made
this distinction subjective.

More sophisticated acquisition techniques such as three
dimensional or Dixon acquisitions may be necessary to help
correct for susceptibility artifacts.

TM patients begun transfusion therapy at an earlier age
and received higher transfusion volumes than SCD patients.
So, we could not “match” the SCD and TM populations for
the cumulative transfusional iron to maintain a comparable
age.

We did not quantify serum cystatin C and
B2-microglobulin or urinary albumin/creatinine ratio as
sensitive markers of renal function. Future studies includ-
ing these parameters may help to better clarify the clinical
significance of renal iron deposition.

Conclusions

Renal iron deposition is not common in sickle/p-thalassemia
patients, with a prevalence significantly lower compared to
that of homozygous SCD patients. Kidney iron results from
chronic hemolysis and is uncorrelated to iron levels in the
liver, pancreas, and heart, suggesting that performing MRI
T2* in other organs is not a reliable approach to predict
the exact renal iron state. Prospective studies are needed to
determine if kidney iron deposition impairs renal function.
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