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Note for users

The present Good Pratice (GP) document is the tool through which the knowledges developed by
biomedical research are transferred to daily clinical practice.

GP is based on the international standards of analysis to which they refer in a critical and
contextualized manner: these standards must be able to express themselves, for each individual
case, based on available clinical information, preferences expressed by patients and other contextual
situations, accurately examined in light of the expertise of healthcare professionals. It is therefore up
to the expertise and judgement of the professionals, who carefully listen to particular requests and
consider the values expressed by patients, to establish which procedures or treatments are more

appropriate to manage individual clinical cases.
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CLINICAL QUESTIONS

Question No 1 Which laboratory/instrumental tests are indicated to identify renal
disease in a patient with hemoglobinopathy (e.g.: TDT, NTDT, SCD)?
Question No 1.1 How should patients with hemoglobinopathie be monitored?

Question No 2 How should patients with TDT/NTDT with worsening of kidney function
be managed?

Question No 3 How should patients with SCD with worsening of kidney function be
managed?

Question No 4 Which iron chelation therapy should be chosen, and which monitoring

should be performed in a patient affected by chronic kidney disease with hemoglobinopathy
(e.g.: TDT, NTDT, SCD)?

Question No 5 How should urinary tract infections be managed in patients with
TDT/NTDT?

Question No 6 How should urinary tract infections b managed in patients with SCD?
Question No 7 How should renal calculosis be managed in patients with TDT/NTDT?



Question No 8 How should renal calculosis be managed in patients with SCD?
Question No 9 How should renal transplant eligibility be managed in TDT/NTDT
patients?

Particular conditions - hyperimmunization

Question No 10 How should renal transplant eligibility be managed in SCD patients?
Particular conditions - hyperimmunization

Question No 11 What measures should be adopted in TDT/NTDT patients in relation to
the risk of rejection compared to the normal transplanted population?

Question No 12 What measures should be adopted in SCD patients in relation to the
risk of rejection compared to the normal transplanted population?

Question No 13 Can TDT/NTDT patients be kidney donors?
Question No 14 Can SCD patients be kidney donors?

Question No 15 What measures should be adopted in the TDT/NTDT population in
regard to the possible development of renal neoplasms?

Question No 16 What measures should be adopted in the SCD population in regard to
the possible development of renal neoplasms?

Question No 17 When should Fanconi syndrome be considered in patients with
hemoglobinopathy (e.g.: TDT, NTDT, SCD) and in iron chelation therapy?

Question 1: Which laboratory/instrumental tests are indicated to identify renal disease in a patient with
hemoglobinopathy (e.g.: TDT, NTDT, SCD)? (1-7)

Recommendation 1:
Type of grade: grade lIA, strong recommendation based on moderate evidence certainties:

In patients affected by hemoglobinopathy (e.g.: TDT, NTDT, SCD), the panel unanimously suggests to perform
the following laboratory/instrumental tests on an annual basis for the early identification of nephropathy

- Creatinine, Cystatin C

Glomerular filtrate with the CKD-EPI formula in adults and the Schwartz formula in children

Venous EGA

Standard urine test

Urine culture in the presence of symptoms or urine alterations (hematuria and/or proteinuria, positivity for
esterase and nitrites)

- ACR (albuminuria/creatinuria ratio) and PCR (proteinuria/creatinuria ratio) on spot urine (consider mg/gr as
a unit of measure)

- Full abdomen ultrasound (consider doppler of renal arteries in case of creatinine alteration as in Figure
S1-Flowchart 1)

Question No 1.1: How shoud patients with Hemoglobinopathies be monitored?
Recommendation 1.1:
Refer to Figure S1-Flow-chart 1 for follow-up.

Special conditions:

- If the patient is on iron chelation with Deferasirox, refer to the data sheet for renal function checks during
treatement (see also Question 2).




- If ACR > 300 mg/gr and/or PCR > 500 mg/gr in at least two different tests, consult the nephrologist and
proceed as per Flow-chart 1 for follow-up.




Question 2: How should patients with TDT/NTDT with worsening of kidney function be managed? (1, 8-
16)

Type of grade: grade lIA, strong recommendation based on moderate evidence certainties.

There is no evidence in the literature related to an increased risk of end stage kidney disease (ESKD-End Stage
Kidney Disease) in patients with TDT/NTDT (grade IlIA, strong recommendation based on moderate
evidence certainties).

An increased risk of chronic kidney disease is to be considered in TDT patients compared to NDTD patients
depending on age, transfusion needs and current chelation therapy. Furthermore, age and chronic hemolysis
are recognized as risk factors for renal damage in NTDT patients.

Recommendation 2:
For the clinical follow-up see Question 1 and Figure S1- Flow-chart 1.




Question 3: How should SCD patients with worsening of kidney function be managed? (17-25)

Recommendation 3:
Type of grade: grade IB, strong recommendatione based on strong evidence certainties.

In the literature (retrospective, prospective and non-randomized observational) studies show an increased risk
of ESKD in SCD subjects, both in childhood and in adulthood, with faster decline of eGFR in adults than in
children

The presence of ESKD in SCD patients is a risk factor for premature death.
Patients with genotype SS and Sb%* have a greater risk of ESKD than individuals with genotype SC or AS.
The following can be further risk factors:

age (young adult)
hemolysis (LDH)
anemia - hypoxia (Hb)
transfusion requirement
hypertension
proteinuria
microhematuria

Patients with SCD and ESKD should be evaluated for renal transplantation.

Recommendation 3:
For the clinical follow-up see Question 1 and Figure S1- Flow-chart 1.




Question 4: Which iron chelation therapy should be chosen, and which monitoring should be performed
patient affected by chronic kidney disease with hemoglobinopathy (e.g.: TDT, NTDT, SCD)? (26-35)

Recommendation 4:
The panel unanimously suggests (see Figure S2-Flow-chart 2):

a) In_case of Chronic Kidney Disease with GFR < 40 mL/min/1.73m2 choose between Deferiprone
Deferoxamine

Type of grade: grade IIC, strong recommendation based on weak evidence certainties

b) In case of Chronic Kidney Disease with GFR = 40 mL/min/1.73m2 choose from the three available iron chel
(Deferiprone, Deferasirox, Deferoxamine) considering that there are no inferiority studies among the three iron chel
in patients with hemoglobinopathy and chronic kidney disease with GFR > 40 mL/min/1.73m2.

As far as Deferasirox is concerned, consider the increase in creatinine of at least one third from baseline in at leas
different tests to be significant, then reduce the drug dose or try alternating drug regimens with another chelator (see F
chart 2)*.

Type of grade: grade IB, strong recommendation based on strong evidence certainties
In particular, the panel unanimously suggests the following dosages:

o Deferiprone (75-100 mg/kg/die) is the only non-nephrotoxic chelator. It is not necessary to reduce the drug dose
in advanced stages of kidney disease.

Maintain clinical — laboratory monitoring considering its narrow therapeutic window and possible adverse events
agranulocytosis, arthralgias, gastrolesivity).

o Deferoxamine (20-50 mg/kg/die) is potentially nephrotoxic.
Maintain clinical — laboratory monitoring considering the possibility of an acute worsening of the dose-dependent
function or in conjunction with serious infections.

o Deferasirox (12-14 mg/kg/die up to the dose tolerated by the patient, up to a maximum of 28 mg/kg/die) is poter
nephrotoxic. If persistent signs of nephrotoxicity appear, refer to the drug’s data sheet and to Flow-chart 2.

As far as Deferasirox is concerned, there are case reports in the literature describing its use in patients with ESKD ¢
maximum dose of 25 mg/kg/die (deferasirox dispersible tablets) with no significant adverse events.

The panel reports that with eGFR clearance values < 60 mL/min/1.73m2 Deferasirox is offlabel according to

indications; whereas its use is allowed with GFR = 40 mL/min/1.73m2 according to FDA indications.

Rare cases of Fanconi syndrome and acute kidney damage have been reported, requiring the suspension of the
(please refer to Question 10).

Particular conditions:
- In SCD patients, iron-chelators can be combined with hydroxyurea treatment without increasing the risk of HU ind
myelotoxicity.

Type of grade: strong recommendation based on weak evidence certainties.

- In diabetic TDT/NTDT patients with initail signs of nephropathy related to diabetes can be maintained on Defera:
if it is already present as chronic thereapeutic treatment.
Type of grade: strong recommendation based on weak evidence certainties.

- Patients with possible Fanconi syndrome related to iron chelation treatment: stop the iron chelator (See also answ
question 10).




Question 5: How should urinary tract infections be managed in patients with TDT/NTDT? (36)
Recommandation 5:

Type of grade: grade IV, conditional recommendation based on expert indication.

In literature there is no evidence of an increased risk of urinary tract infections in patients with TDT/NTDT. Therefore

the same risk factors of healthy population of the same age and gender must be considered (e.g. diabetes, urinary
obstructive disease, calculosis, estroprogestinic therapy).




Question 6 How should urinary tract infections be managed in patients with SCD? (37, 38)
Recommendation 6:
Type of grade: grade IlIC, conditional recommendation based on weak evidence certainties.

In literature there is evidence of an increased risk of urinary tract infections in patients with SCD. It should be
remembered that kidney is one of the target organs of SCD (e.g. impaired blood flow, papillary necrosis, reduced
ability of the nephron to concentrate and acidify urine) and a higher prevalence of urinary tract infections is
observed compared to the general population.

The panel unanimously suggests:

- If the patient is asymptomatic continue regular monitoring (see Question 1 and Figure S1- Flow-chart 1), in
addition it might be useful to carry out a urine dipstick test at each visit, and, in case of positivity for esterase/nitrites,
a urine culture. Adequate hydration (1000-2000 ml/die) and regular bowel maintenance should always be
recommended.

- If the patient is symptomatic (e.g. fever, sensory impairment/drowsiness particularly in children, general
discomfort with no other explanation, pelvic discomfort, urinary symptoms), perform urine culture and undertake
broad-spectrum antibiotic therapy only in case of fever (e.g. Amoxicillin/Clavulanic Acid); then proceed with
targeted antibiotic therapy after identifying the pathogen through culture tests performed before starting broad-
spectrum antibiotic therapy. Adequate hydration (1000-2000 mi/die) and regular bowel maintenance should always
be recommended.

Imaging (CT, MRI, ultrasound) is indicated in patients with suspected acute or relapsing pyelonephritis to highlight
the presence of renal calculosis or abscess lesions as in the normal population.

In the literature, the most frequently identified pathogens are: Klebsiella spp, Staphylococcus aureus, Streptococci,
Enterococcus spp, Pseudomonas, Proteus mirabilis, and Escherichia coli.




Question 7: How should renal calculosis be managed in patients with TDT/NTDT? (3, 9, 26, 39-42)

Recommendation 7:
Type of grade: grade IIB, strong recommendation based on moderate-weak evidence certainties
In the literature there are only observational studies that show an increased risk of nefrolithiasis in TDT/NTDT
patients compared to the general population, regardless of the use of iron chelators.
In case of renal calculosis the panel unanimously suggests:

Metabolic study of calculosis in cooperation with the Nephrologist, according to the indications contained
in “Recommendations for the management of metabolic bone diseases in hemoglobinopathies” by SITE
(www.site-italia.org).

Moreover:
- If the patient is asymptomatic, ultrasound checkup on an annual basis;

- If the patient is symptomatic, consult the Nephrologist/Urologist and re-evaluate current therapy
(e.g. iron chelator in case of iron overload (see also Figure S2- Flow-chart 2 and Question 2);
thiazide diuretic in case of hypercalciuria; potassium citrate in case of hypocitraturia or uric acid
stones; allopurinol or febuxostat in case of hyperuricemia associated with uric acid stones).

It should be remembered that in TDT the main risk factors are chronic hemolysis and chelation therapy,
whereas in NTDT forms the main risk factor is splenectomy.

Stones are mainly made up of calcium oxalate and/or uric acid. The observation of a more frequent finding
of hypercalciuria in TDT patients compared to NTDT patients is interesting.




Question 8: How should renal calculosis be managed in patients with SCD? (33, 43, 44)
Recommendation 8:
Type of grade: grade IV, conditional recommendation based on expert indication.

In the literature there is no evidence of an increase in nephrolithiasis in patiens affected by SCD, even though
the tubular damage can be an independent damage factor.

Therefore, the same risk factors of healthy population of the same age and gender must be considered; the
hyperuricemic effect of chronic treatment with hydroxyurea is the only peculiarity of SCD patients.
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Question 9 How should renal transplant eligibility be managed in TDT/NTDT patients? (45-46)
Recommendation 9:
Type of grade: grade 1V, conditional recommendation based on expert indication.

TDT/NTDT can be eligibile for kidney transplantation. The indication for transplantation is the same as for other
types of patients with end-stage kidney disease. Please refer to the guidelines “KDIGO Clinical Practice Guideline
on the Evaluation and Management of Candidates for Kidney Transplantation”
(https://www.trapianti.salute.gov.it/imgs/C_17_cntPubblicazioni_15_allegato.pdf).

Particular conditions - hyperimmunization

Polytransfused patients with hemoglobinopathy are at high risk of hyperimmunization*, in a very similar way to
non-hemoglobinopathic subjects exposed to chronic transfusions or refractory to tretment with EPO or after
rejection of kidney transplant. The hyperimmunization state can reduce the possibilities to find a donor match for
the patient. Therefore, in the light of current knowledge and the scarcity of scientific data, each case should be
evaluated individually by the multidisciplinary team involved in the inclusion of patients in the solid organ transplant
waiting list.

*Hyperimmunization: multiple transfusions can favour the development of auto/allo antibodies potentially limiting
the identification of the donor and can expose the recipient to an increased risk of rejection. In case of
hyperimmunization the patient can be included in the National Hyperimmune Program 3.0 (PNI 3.0) if he/she
meets the specific requirements set forth in the protocol itself
(https://www.trapianti.salute.gov.it/imgs/C_17_cntPubblicazioni_15_allegato.pdf).
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Question 10. How should renal transplant eligibility be managed in SCD patients? (47-50)
Recommendation 10:

Tpe of grade: grade /IC, strong recommendation based on weak evidence certainties.

Patients with SCD and ESKD should be evaluated for kidney transplantation.

The panel unanimously suggests:

- Start/maintain manual or automated EEX regimens when including the patient in the transplant list (at least
31 months prior to transplantation) to obtain a percentage of HbS lower than 20-30% in order to prevent acute
sickle-related complications that could compromise his/her permanence in the transplant list.

- Maintain hydroxyurea therapy until transplantation if used prior to transplantation. In relation to this it should
be noted that there are no radomized studies concerning the use of hydroxyurea in this context.

Particular conditions - hyperimmunization

Polytransfused patients with hemoglobinopathy are at high risk of hyperimmunization*, in a very similar way to
non-hemoglobinopathic subjects exposed to chronic transfusions or refractory to treatment with EPO or after
rejection of kidney transplant. The hyperimmunization state can reduce the possibilities to find a donor match for
the patient. Therefore, in the light of current knowledge and the scarcity of scientific data, each case should be
evaluated individually by the multidisciplinary team involved in the inclusion of patients in the solid organ transplant
waiting list.

*Hyperimmunization: multiple transfusions can favour the development of auto/allo antibodies potentially limiting
the identification of the donor and can expose the recipient to an increased risk of rejection. In case of
hyperimmunization the patient can be included in the National Hyperimmune Program 3.0 (PNI 3.0) if he/she
meets the specific requirements set forth in the protocol itself
(https://www.trapianti.salute.gov.it/imgs/C_17_cntPubblicazioni_15_allegato.pdf).
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Question 11 What measures should be adopted in TDT/NTDT patients in relation to the risk of
rejection compared to the normal transplanted population? (45, 46, 61, 52)

Recommendation 11:
Tpe of grade: grade |V, conditional recommendation based on expert indication.

In the literature there is no evidence of a higher risk of rejection for TDT and NTDT patients compared to the
normal transplanted population.

Particular conditions - hyperimmunization

In consideration of the chronic transfusion regimen in TDT patients, the development of hyperimmunization® is
possible. This condition also occurs in the general non-thalassemic population who can become
hyperimmunized (for example chronic transfusions in anemic, refractory patient or patient unsuitable for
erythropoietin, previous kidney transplants). Hyperimmunization is a condition that might cause an increased
risk of acute or chronic rejection.

There are no restrictions regarding the use of Thymoglobulins (ATG), as well as the newest anti-Interleukin-2
receptor monoclonal antibodies, in hyperimmunized TDT/NTDT patients. These strategies are introduced to
reduce the risk of rejection of the transplanted organ, especially in patients with preexisting HLA antibodies at
the time of surgery.

Therefore, in consideration of current knowledge and the scarcity of data in the literature, the panel unanimously
suggests to follow the procedures aimed at increasing the survival of the transplanted organ envisaged for the
general non-thalassemic population, with a joint discussion between the transplant team and the pathology
expert.

*Hyperimmunization: multiple transfusions can favour the development of auto/allo antibodies potentially
limiting the identification of the donor and can expose the recipient to an increased risk of rejection. In case of
hyperimmunization the patient can be included in the National Hyperimmune Program 3.0 (PNI 3.0) if he/she
meets the specific requirements set forth in the protocol itself
(https://www.trapianti.salute.gov.it/imgs/C 17 cntPubblicazioni 15 allegato.pdf).
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Question 12 What measures should be adopted in SCD patients in relation to the risk of rejection
compared to the normal transplanted population? (47, 49, 53-58)

Recommendation 12:

Type of grade: grade IB, strong recommendation based on strong evidence certainties.

SCD patients have a higher risk of rejection compared to general non-sickle population of the same age and
gender.

The panel unanimously suggests:

- to maintain manual or automated EEX regimens for at least 48 months after the transplant. This
approach reduces the risk of complications affecting the transplanted organ (e.g. delayed functional recovery,
vaso-occlusive crises, rejection) and improves organ survival;

- to consider the risk of infection (e.g. CMV) and to implement prevention according to the procedure
established for general non-sickle population undergoing renal transplantation
(https://www.trapianti.salute.gov.it/imgs/C_17_cntPubblicazioni_15_allegato.pdf).

There are no randomized studies concerning the use of hydroyurea after kidney transplantation. However,
there are data relating to the association of sirolimus and hydroxyurea in transplant patients with a positive
effect on HbF levels, with no signs of myelotoxicity. Therefore, hydroxurea can be introduced during cycles
of EEX starting from the last 3 months before the end of the transfusion procedures (at least 48 months post-
transplant). In SCD patients, 48 months after transplantation, if acute sickle-related episodes occur, EEX
procedures are indicated and should be used according to the algorithm for the management of acute events
in patients with sickle cell disease (www.site-italia.org).

Particular conditions - hyperimmunization

In consideration of the chronic transfusion regimen in TDT patients, the development of hyperimmunization*
is possible. This condition also occurs in the general non-thalassemic population who can become
hyperimmunized (for example chronic transfusions in anemic, refractory patient or patient unsuitable for
erythropoietin, previous kidney transplants). Hyperimmunization is a condition that might cause an increased
risk of acute or chronic rejection.

There are no restrictions regarding the use of Thymoglobulins (ATG), as well as the newest anti-Interleukin-
2 receptor monoclonal antibodies, in hyperimmunized TDT/NTDT patients. These strategies are introduced
to reduce the risk of rejection of the transplanted organ, especially in patients with preexisting HLA antibodies
at the time of surgery.

Therefore, in consideration of current knowledge and the scarcity of data in the literature, the panel
unanimously suggests to follow the procedures aimed at increasing the survival of the transplanted organ
envisaged for the general non-thalassemic population, with a joint discussion between the transplant team
and the pathology expert.

*Hyperimmunization: multiple transfusions can favour the development of auto/allo antibodies potentially
limiting the identificarion of the donor and expose the recipient to an increased risk of rejection. In case of
hyperimmunization the patient can be included in the National Hyperimmune Program 3.0 (PNI 3.0) if he/she
meets the specific requirements set forth in the protocol itself
(https://www.trapianti.salute.gov.it/imgs/C 17 cntPubblicazioni 15 allegato.pdf).

14




Question 13 Can TDT/NTDT patients be kidney donors? (51, 52, 59)

Recommendation 13:
Type of grade: grade IIC, strong recommendation based on weak evidence certainties.

The panel unanimously suggests:

- in patients with NTDT and eGFR > 80 ml/min/1,73 m2 possible eligibility as donors for kidney transplant,
once the transfusion history and any current or previous iron chelation therapy have been evaluated.
In case this information is not available, the panel unanimously suggests to perform a kidney biopsy
according to S./.T.O. guidelines if risk factors for nephropathy of the general population are present (age
> 60 years and comorbidities).

- In patients with TDT/NTDT and eGFR 60-79 ml/min/1,73 m2 evaluate the eligibility as donors for kidney
transplant based on donor history and characteristics (e.g. young age, ethnicity, family history of kidney
disease) according to S.I. T.O. guidelines.

- In patients with TDT/NTDT and eGFR < 60 ml/min/1,73 m2 exclude eligibility as donors for kidney
transplant.

Therefore, given the limited availability of studies in the literature, the panel unanimously suggests a case-by-
case evaluation by the kidney transplant team with the involvement of the expert in hematological pathology.
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Question 14: Can patients with SCD be kidney donors? (60-63)

Recomendation 14:
Type of grade: grade IlIB, conditional recommendation based on moderate evidence certainties:

Living people with SCD cannot be accepted as kidney donors, regardless of their renal function.
Patients with sickle cell trait with normal renal function and urinalysis and albuminuria <30 mg/die should be
evaluated as possible living donors.

The panel unanimously suggests:

- in patients with SCD and GFR > 80 ml/min/1,73 m2 possible eligibility as donors for cadaveric kidney
transplant, once the transfusion history and any current or previous iron chelation therapy have been
evaluated.

In case this information is not available, the panel unanimously suggests to perform a kidney biopsy
according to S.I.T.O. guidelines.

- In patients with SCD and eGFR 60-79 ml/min/1,73 m2 evaluate eligibility as donors for cadaveric kidney
transplant after performing a kidney biopsy according to S./. T.O. guidelines, taking into account:
- duration of the disease
- frequency of VOCs
- number of hospitalizations
- hypertension
- proteinuria
- severity of anemia

- In patients with SCD and eGFR < 60 ml/min/1,73 m2 exclude eligibility as donors for kidney transplant.

Therefore, given the limited availability of studies in the literature, the panel unanimously suggests a case-by-
case evaluation by the kidney transplant team with the involvement of the expert in hematological pathology.
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Question 15: What measures should be adopted in the TDT/NTDT population in regard to the
possible development of renal neoplasms? (64, 65)

Recommendation 15:
Type of grade: grade 1V, conditional recommendation based on expert indication.

In the literature there is no evidence of an increased risk of renal neoplasms in TDT/NTDT patients
compared to non-thalassemic population of the same age and gender.

Therefore, the same risk factors of healthy population of the same age and gender should be considered
(e.g. family history). The panel unanimously suggests to keep the follow-up unchanged, see Question 1
and Figure S1- Flow-chart 1.

Question 16: What measures shoud be adopted in the SCD population in regard to the possible
development of renal neoplasms? (64, 66, 67)

Recommendation 16:
Type of grade: grade 1V, conditional recommendation based on expert indication.

In the literature there is no evidence of an increased risk of renal neoplasms in SCD patients (with genotype
SS, Sb or SC) compared to non-sickle population of the same age and gender.

Therefore, the same risk factors of healthy population of the same age and gender should be considered (e.g.
family history). The panel unanimously suggests to keep the follow-up unchanged, see Question 1 and Flow-
chart 1.

The panel unanimously refers to good practice for sickle cell disease carriers (AS), keeping in mind that these
patients have an icreased risk of renal neoplasms (www.site-italia.org).
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Question 17: When should Fanconi syndrome be considered in patients with hemoglobinopathy (e.g.: TDT,
NTDT, SCD) and in iron chelation therapy? (68-72)

Recommendation 17:

Type of grade: grade 1V, conditional recommendation based on expert indication.

Cases of acute renal failure after taking high doses of deferoxamine and during treatment with deferasirox,
referable to acute toxic-type tubular damage, have been described. Concerning deferasirox, the panel highlights
that acute reanal failure has been mainly observed in in elderly or in patients with diseases other than TDT such,
myelodisplastic syndromes, renal or hepatic insufficiency. Rare cases of acute interstitial nephritis, hypersensitivity

reactions have also been reported.

Fanconi syndrome clinical manifestations are.

- renal function alteration,

-severe metabolic acidosis,

-hypokalemia, hypophosphoremia

-reduced uricemia values.

Fanconi syndrome may appear within an average period of 17.8 months (range 1-36 months) after the
initiation of deferasirox and is generally reversible within an average time of 3 weeks (range: 3 days — 6 weeks)
following discontinuation of the therapy.

It is most commonly observed in patients younger than 16 years of age and in the elderly (age = 65 years). It
can also appear clinically with cases of isolated metabolic acidosis, the clinical presentation as

hypophosphatemic osteomalacia is also possible. It should also be noted that NTDT/TDT and SCD patients may

experience heart failure related to iron overload cardiomyopathy, developing cardiorenal syndrome and
consequent acute and/or chronic renal failure.

The panel suggests stopping the iron chelator and to treat acute renal failure in collaboration with the
nephrologist. Iron chelators different from the molecule causing Fanconi syndrome might be reintroduce after the

recovery of kidney function up to pro-fanconi kidney function values
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