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•Anaemia is a state in which the quality and/or 
quantity of circulating red blood cells are below 
normal; it is associated with progression of CKD.

•Hb levels fall as kidney function declines. 

•Adverse effects associated with anaemia include:
- tiredness
- shortness of breath
- lethargy 
- palpitations 
- increased sensitivity to the cold
- reduced cognition and concentration.



A Primary Care Approach to CKD 
Management



Note:  GFR is given in mL/min/1.732 m²

National Kidney Foundation. KDOQI Clinical Practice Guidelines for Chronic Kidney Disease: 

Evaluation, Classification, and Stratification. Am J Kidney Dis 2002;39(suppl 1):S1-S266

Stage Description Classification 

by Severity

Classification 

by Treatment

1 Kidney damage with

normal or increased GFR

GFR ≥ 90

2 Kidney damage with

mild decrease  in GFR

GFR of 60-89 T if kidney

transplant

3 Moderate decrease in GFR GFR of 30-59 recipient

4 Severe decrease  in GFR GFR of 15-29 D if dialysis

5 Kidney failure GFR < 15 D if dialysis
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EBPG 2004

EBPG Guidelines. Nephrol Dial Transplant 2004;19(Suppl 2):ii1-ii47



“3.2.3 Targets of iron therapy:
In the opinion of the Work Group, sufficient iron 
should be administered to generally maintain the 
following indices of iron status during ESA 
treatment:
3.2.3.1 HD-CKD:
● Serum ferritin>200 ng/mL AND TSAT >20%, or 
CHr >29 pg/cell.
3.2.3.2 ND-CKD and PD-CKD:
● Serum ferritin>100 ng/mL AND TSAT >20%.
3.2.4 Upper level of ferritin:
In the opinion of the Work Group, there is 
insufficient evidence to recommend routine 
administration of IV iron if serum ferritin level is 
greater than 500 ng/mL. When ferritin level is 
greater than 500 ng/mL, decisions regarding IV iron 
administration should weigh ESA responsiveness, Hb 
and TSAT level, and the patient’s clinical status”.

KDOQI 
Guidelines 
2006\7



“3.2.5 Route of administration:
3.2.5.1 The preferred route of administration is IV in 
patients with HD-CKD. (STRONG 
RECOMMENDATION)
3.2.5.2 In the opinion of the Work Group, the route 
of iron administration can be either IV or oral in 
patients with  ND-CKD or PD-CKD”.

KDOQI Guidelines 
2006\7

KDOQI Guidelines. Am J Kidney Dis 2006;47(5):S58-S70

KDOQI Guidelines. Am J Kidney Dis 2006;47(5):S33-S53

KDOQI Guidelines. Am J Kidney Dis 2007;50(3):474-530 



ERBP Position Paper 2009

ERBP Guidelines. Nephrol Dial Transplant 2009;24:348-354





“Treatment of renal anemia

(i) Iron administration is an important factor for the
successful treatment with any kind of ESA, in order to
use the lowest dose for reaching and maintaining the
desired Hb target

(ii) ESA treatment should not be started in patients who
are iron-deficient

(iii) Iron replacement should be used first in any CKD
patient who is proven or likely to be iron-deficient, and
only once the iron stores are replete should ESA therapy
be initiated

(iv)In CKD patients, ESA treatment should be considered
when Hb levels are consistently below 11 g/dL (possibly <
10 g/dL in patients with type 2 diabetes and with a
history of strokes), and all other causes of anaemia have
been excluded; the threshold for treatment should be
decided according to patient characteristics and
symptoms, and the desired Hb target”

ERBP Position 
Paper 2010

Locatelli F, et al. Nephrol Dial Transplant 2010;25(9):2846-2850



KDIGO 2012

“ESA INITIATION

3.1: Address all correctable causes of anemia (including 
iron deficiency and inflammatory states) prior to initiation 
of ESA therapy. (Not Graded)

3.2: In initiating and maintaining ESA therapy, we 
recommend balancing the potential benefits of reducing 
blood transfusions and anemia-related symptoms against 
the risks of harm in individual patients (e.g., stroke, 
vascular access loss, hypertension). (1B)

3.3: We recommend using ESA therapy with great 
caution, if at all, in CKD patients with active malignancy—
in particular when cure is the anticipated outcome—(1B), a 
history of stroke (1B), or a history of malignancy (2C).

3.4.1: For adult CKD-ND patients with Hb concentration 
>10.0 g/dl (>100 g/l), we suggest that ESA therapy not be 
initiated. (2D).”

KDIGO Guidelines. Kidney Int 2012;2(4):279-335



KDIGO 2012

“continue…

3.4.2: For adult CKD-ND patients with Hb concentration 
<10.0 g/dl (<100 g/l) we suggest that the decision 
whether to initiate ESA therapy be individualized based 
on the rate of fall of Hb concentration, prior response 
to iron therapy, the risk of needing a transfusion, the 
risks related to ESA therapy and the presence of 
symptoms attributable to anemia. (2C)

3.4.3: For adult CKD 5D patients, we suggest that ESA 
therapy be used to avoid having the Hb concentration 
fall below 9.0 g/dl (90 g/l) by starting ESA therapy 
when the hemoglobin is between 9.0–10.0 g/dl (90–100 
g/l). (2B)

3.4.4: Individualization of therapy is reasonable as some 
patients may have improvements in quality of life at 
higher Hb concentration and ESA therapy may be 
started above 10.0 g/dl (100 g/l). (Not Graded)”

KDIGO Guidelines. Kidney Int 2012;2(4):279-335



KDIGO 2012

“Treatment with iron agents

2.1.1: When prescribing iron therapy, balance the
potential benefits of avoiding or minimizing blood
transfusions, ESA therapy, and anemia-related
symptoms against the risks of harm in individual
patients (e.g., anaphylactoid and other acute
reactions, unknown long-term risks). (Not Graded)

2.1.2: For adult CKD patients with anemia not on
iron or ESA therapy we suggest a trial of IV iron
(or in CKD-ND patients alternatively a 1–3 month
trial of oral iron therapy) if (2C):
▪ an increase in Hb concentration without starting
ESA treatment is desired and
▪ TSAT is <30% and ferritin is <500 ng/ml (<500
mg/l)”

KDIGO Guidelines. Kidney Int 2012;2(4):279-335



KDIGO 2012
“Treatment with iron agents

2.1.3: For adult CKD patients on ESA therapy
who are not receiving iron supplementation, we
suggest a trial of IV iron (or in CKD-ND patients
alternatively a 1–3 month trial of oral iron
therapy) if (2C):
▪ an increase in Hb concentration or a decrease in
ESA dose is desired and
▪ TSAT is <30% and ferritin is <500 ng/ml
(<500 mg/l)
2.1.4: For CKD-ND patients who require iron
supplementation, select the route of iron
administration based on the severity of iron
deficiency, availability of venous access, response
to prior oral iron therapy, side effects with prior
oral or IV iron therapy, patient compliance, and
cost. (Not Graded).”

KDIGO Guidelines. Kidney Int 2012;2(4):279-335



KDIGO 2012

“In patients with CKD-ND, the available
evidence supports an efficacy advantage of IV
compared with oral administration of iron
although the effect is rather small, with a
weighted mean Hb difference of 0.31 g/dl (3.1
g/l). Whether the small Hb benefit of IV iron in
CKD-ND patients is clinically meaningful or
justifies the small risk of serious adverse
events and unknown long-term risks is
uncertain.”

KDIGO Guidelines. Kidney Int 2012;2(4):279-335



When determining individual aspirational Hb 
ranges for people with anaemia of CKD, take 
into account: 

– patient preferences

– symptoms and comorbidities

– the required treatment 

Assessment and optimisation of 
erythropoiesis – optimal Hb levels





Oral sucrosomial iron 



• Sucrosomes are formed by self-aggregation of the phospholipids in an aqueous

phase

• The lipid bilayer is similar to cell membranes

Sucrosome

• Phospolipid

hydrophilic head

hydrophobic tail

Arrangement of phospholipids in 

aqueous environment

Phospholipid 

bilayer

• Longitudinal Section

aqueous 

environment



Main constituents of the 

Sucrosome (and of cellular 

membranes)

PHOSPHOLIPIDS

SUCROSOME STRUCTURE 



EFFECT OF ORAL  SUCROSOMIAL IRON IN CKD PATIENTS WITH ANEMIA 

Ioannis Griveas, 
Nephrology Department 417 Veterans Army Administration Hospital (NIMTS), Athens. Greece

Private Dialysis Unit “Nefroiatriki” , Athens, Greece

Private Renal Clinic “Athens-nephrology”, Athens, Greece

Backround: Anemia is a common manifestation in patients with Chronic Kidney Disease (CKD) and is linked with iron deficiency. The

optimum route of administration of iron is controversial in this group of patients since oral administration is easier, safer and less

expensive but may be linked to gastrointestinal side effects and suboptimal iron absorption. Sucrosomial iron is a new iron formulation

in a phospholipid membrane with reported high bioavailability, low incidence of side effects and satisfactory tolerated.

Objectives: The purpose of this study was to investigate the efficacy and tolerability of oral sucrosomial iron in CKD patients with

anemia.

Methods: 10 patients with CKD stage 3-5 (e GFR <60 mils/min, range: 12-48) and anemia (Hb<12 gr/dl, ferritin<200 ng/ml) were

enrolled in our study. During the 6 months study period, all of the patients had stable renal function, did not need to be transfused or

admitted to the hospital for any reason and received oral sucrosomial iron (sideral) once daily. Hematological profile and renal function

were recorded at the beginning of the study, 3 months later and in the end of the study protocol. The primary efficacy end points of the

study included the change in Hb values from baseline to end of treatment. Adverse effects and compliance data were reported from

the day of initial treatment to the end of treatment. Data were analysed using t-test (SPSS).

Results: Hemoglobin levels were 9.82+/-2 g/dl at the beginning of the study and ended to be 10.36+/-0.97 which represented a 5,5%

increase (p=NS). At the same time Hct levels increased from 31.4+/-4.92% at the beginning of the protocol to 32.28+/-3.05 in the end

(increase 3.12%, p=NS). Ferritin levels which is one index of iron stores also increased from 91.9+/-75.74 to 129.28+/-177.05

(increase 40,67%, p=NS). Oral iron was well tolerated and no significant adverse effects were recorded.

Conclusions: Oral sucrosomial iron seems to be a safe and efficacious alternative in managing CKD patients with anemia. Despite

the small amount of patients in our study protocol, the low rate of adverse events with sucrosomial iron and its practicality suggest that

this formulation has all the potential to be the first step to correct anemia in stable CKD patients. Further larger studies are needed to

investigate iron sucrosomial effects in complicated CKD patients and help scientific community to reach solid conclusions.



Objectives:  

The purpose of this study was to investigate the efficacy and 
tolerability of oral sucrosomial iron in CKD patients with 
anemia.



Methods
• 10 patients with CKD stage 3-5 (e GFR <60 mils/min,

range: 12-48) and anemia (Hb<12 gr/dl, ferritin<200 ng/ml)
were enrolled in our study.

• During the 6 months study period, all of the patients had
stable renal function, did not need to be transfused or
admitted to the hospital for any reason and received oral
sucrosomial iron (sideral) once daily.

• Hematological profile and renal function were recorded at
the beginning of the study, 3 months later and in the end of
the study protocol. The primary efficacy end points of the
study included the change in Hb values from baseline to end
of treatment. Adverse effects and compliance data were
reported from the day of initial treatment to the end of
treatment.
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Hemoglobin levels
were 9.82+/-2 g/dl
at the beginning of
the study and
ended to be
10.36+/-0.97 which
represented a 5,5%
increase (p=NS).
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Ferritin levels
which is one index
of iron stores also
increased from
91.9+/-75.74 to
129.28+/-177.05
(increase 40,67%,
p=NS).

Oral iron was well
tolerated and no
significant adverse
effects were
recorded.
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Patients-Methods
• 30 patients (mean age 74.21years, range: 39-86 years)

with CKD stage 3-5 (not under dialysis, e GFR <60 mils/min,
range: 12-48)

• Anemia along with iron depletion (ferritin<200 ng/ml), not
attributable to other causes (neoplasias, infections, bleeding,
hemopathies, hepatopathies), were enrolled in our
prospective study.

• During study period of 18 months, all of the patients had
stable renal function, did not need to be transfused or
admitted to the hospital for any reason and received oral
sucrosomial iron (sideral) once daily, according to the
therapeutic protocols of the clinic.

• Hematological profile, renal function and bone-mineral data
were recorded at the beginning of the study and every 2
months until the end of the study protocol.



Aim

• The primary efficacy end points of the study included the
change in Hct values from baseline to the end of the
treatment.

• Secondary endpoints were estimation of iron repletion, and
bone –mineral parameters. Adverse effects and compliance
data were reported from the day of initial treatment to the
end of treatment.



Results

• During our study period of 18 months, Hct levels increased
from 33.3±1.87% at the beginning of the protocol to
36.61±2.72 in the end ( p<0.05).

• Hemoglobin levels were 10.98±0.73 g/dl at the beginning of
the study and ended to be 11.86±0.71 (p=NS).

• Ferritin levels which is one index of iron stores also
increased from 42.73±24.47 to 98.89±126.99 (p=NS).



Results

• Renal function (e GFR) of our patients remained stable, 
without significant changes during the 18th month period of 
the study.  

• PTH levels declined over the study period from 
359.05±447.24 pg/ml to 163.72±89.12 pg/ml (p=NS).  

• Ca, K, Na levels remained stable without also significant 
changes.



Results

• We separated our population in 2 groups, one with e GFR
over 30 mils/min and another with e GFR below 30 mils/min
and compared their clinical-laboratory behavior regarding all
the parameters of the protocol.

• We did not noticed any significant changes concerning Hct,
Hb, Ferritin fluctuations during protocol period.



Results

Oral iron was well tolerated and no significant adverse
effects were recorded.

None of our patients dropped out from the study for any
reason.

It is noticeable that its behavior relating GI effects seems
to differ favorably concerning other iron compounds.
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CLINICAL EXPERIENCE WITH ORAL SUCROSOMIAL IRON IN A SEVERE ANEMIC PATIENT WITH CHRONIC 

KIDNEY DISEASE

Ιoannis Griveas, 

Nephrology Department 417 Veterans Army Administration Hospital (NIMTS), Athens. Greece

Private Dialysis Unit “Nefroiatriki” , Athens, Greece

Private Renal Clinic “Athens-nephrology”, Athens, Greece

Back round:  Iron deficiency is common in patients with Chronic Kidney Disease (CKD).  Factors predisposing to the above fact include, among others,  increased 

blood losses, decreased duodenal iron absorption or impaired iron release from tissue stores.  Gastrointestinal (GI) causes of increased blood losses are quite 

common and in many cases difficult to manipulate due to the location of GI tract that bleeds.  

Objective: We present the case of a woman with CKD and recurrent GI bleeding with severe and refractory anemia that against all odds remained stable 

receiving oral sucrosomial iron. 

Case history: An 83 year old woman with CKD (e GFR: 35  mils/min) presented with severe anemia (Hb 8.1 gr/dl, Hct 25) and low levels of ferritin (10) despite 

long stand therapy with oral ferrous iron preparations.  Further investigation of anemia and intention to treat attitude guided her to admission at hospital.  During 

her stay she underwent GI endoscopy that revealed gastritis,  tubular adenoma of rectum, polypectomy at stomach dome was taken place along with  cautery of 

angiodysplasia in the 2nd fate of duodenum.  Patient was transfused and discharged from the hospital with  Hct 30.5 and Hb 9.7 gr/dl.  Three months later the 

above patient had  Ηct  28.7,  Hb 9.5 gr/dl with ferritin levels of  177 and started to receive oral sucrosomial iron.  

Results: For the next following months patient appeared to have    Hct 28,  Hb 9.4 gr/dl (3 months with oral sucrosomial iron therapy) and Hct 29.3,  Hb 9.8 gr/dl 

(6 months with oral sucrosomial iron therapy) with ferritin levels 144.  During the above period, our patient did not receive  i.v Fe infusions, erythropoietin (EPO) or 

transfusions.  Using oral iron treatment had good gastric tolerability.  Her clinical condition remained stable, no side effects were reported, she felt well by herself 

and did not need to be admitted again.

Conclusions: For those of us we have experience of treating old CKD patients with anemia and GI angiodyspasia, it is clear that “achieving”  to hold the patients’ 

anaemia without admissions to hospital, transfusions or EPO administration is a major accomplishment.  Angiodysplasia may cause slow releasing bleeding in a 

permanent basis.  We showed that using oral sucrosomial iron in a CKD patient with severe anemia that had also other contributing factors as causes of that 

anemia, may be an effective and reliable option.  



Oral sucrosomial iron seems to be a safe and efficacious alternative in
managing CKD patients with anemia.

The low rate of adverse events with sucrosomial iron and its practicality
suggest that this formulation has all the potential to be the first step to
correct anemia in stable CKD patients.

Further larger studies are needed to investigate iron sucrosomial effects
in complicated CKD patients and help scientific community to reach solid
conclusions.


