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BACKGROUND AND AIMS: Iron deficiency anemia occurs in the vast majority of
patients with chronic kidney disease (CKD). The aim of this study was to investigate
the efficacy of ferric carboxymaltose (FCM) iron deficiency anemia’s treatment in non-
dialysis CKD patients and to clarify its impact on kidney function.
METHOD: Prospective observational study of non-dialysis CKD stage 3 to 5 patients,
with anemia and iron deficiency treated with FCM from 01 January 2019 to 31 June
2020. FCM was administrated as a single IV infusion of 500mg or 1000mg. Baseline
clinical, analytical and demographic data were recorded. FCM efficacy was evaluated
by comparing hemoglobin (Hb), serum ferritin and transferrin saturation index
(TSAT) 24 6 8 weeks after the infusion with analytical values at baseline. Renal
function was also assessed at baseline and at 24 6 8 weeks using estimated glomerular
filtration rate (eGFR), calculated by CKD-EPI formula. Statistical analysis was executed
using SPSS (Version 23 for Mac OSX).
RESULTS: The average age of 71 patients was 77.31 6 9.68 years, 29 (40.8%) were
male, 46 (64.8%) were diabetic and 41 (57.8%) had congestive heart failure. Sixteen
(22.5%) patients had CKD stage 3, 41 (57.7%) stage 4 and 14 (19.7%) stage 5. Twenty-
five (35.2%) patients were treated with 1000mg of FCM. At baseline, average
hemoglobin level (Hb) was 10.16 6 1.12g/dL, serum ferritin 83.25 6 96.55mg/L, TSAT
14.48 6 6.72mg/dL and eGFR 24.216 13.09ml/min/1.73m2. At 24 6 8 weeks, Hb
showed an increase of 1.31 6 1.49 g/dL (p=0.001) and TSAT 10.68 6 10.40%
(p=0.001). Serum ferritin showed also an increase of 4.75 6 180.53mg/L but did not
reach statistical significance. The increase in Hb was observed uniformly across all
stages of CKD. A Pearson correlation revealed a positive correlation between the
variation of Hb and eGFR during the study follow-up period (r=0.310, p=0.008). A
subgroup analysis was performed, patients were classified in 2 groups according to
FCM dose. At baseline, there was no age, comorbidities or eGFR difference among
groups. Patients treated with 1000mg had lower Hb (p=0.03) and serum ferritin
(p=0.01). At 2468 weeks both groups showed increases in Hb (p=0.001) and TSAT
(p=0.001). Patients treated with 1000mg showed also a significant increase in ferritin
(p=0.004). The Pearson correlation confirmed a positive correlation between the
variation of Hb and eGFR in the group of patients treated with 1000mg (r=0.467,
p=0.019) but not in the group treated with 500mg.
CONCLUSION: FCM was effective in the treatment of iron deficiency anemia in non-
dialysis CKD stage 3 to 5 patients. In our population, the increase of Hb levels
correlated with an improvement in eGFR in patients treated with higher doses of FCM,
suggesting a positive impact of FCM on kidney function.
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BACKGROUND AND AIMS: Anemia is a well-know complication of Chronic
Kidney Disease (CKD) and it seems to contribute for deterioration of kidney function.
Experimental data suggest that anemia produces hypoxia of tubular cells which leads to
tubulointerstitial damage resulting on CKD progression. Other mechanism described
is that red blood cells have antioxidant properties that prevent the damage of
tubulointerstitial cells and glomerulosclerosis from oxidative stress. There aren’t many
observational studies that evaluated the association between anemia and progression of
CKD. Therefore, our aim was to evaluate the association of anemia and CKD
progression and its association outcomes in an outpatient ND-CKD population.
METHOD: We conduct a retrospective, patient-level, cohort analysis of all adult ND-
CKD patients evaluated in an outpatient nephrology clinic over a 6 years period. The
follow up time was at least 12 months. Anemia was defined according to the WHO
definition (hemoglobin [hb] < 13.0 g/dL in men and 12.0 g/dL in women). Progression
of CKD was defined by one of the following criteria: decline in eGFR (CKD-EPI)
superior to 5 ml/min/1.73 m2/year; duplication of serum creatinine or the need renal
replacement therapy. Demographics and clinical data were also accessed.
RESULTS: Out of 3008 patients referred to the nephrology clinic, 49.9% had anemia
(mean age 71.9615.9 years; 50.4% male; 92% white; mean follow-up time of 2.361.2

years). The mean Hb was 11.8 61.9 g/dL. Important cardiovascular comorbidities in
patients with anemia were arterial hypertension (86.7%), obesity (65.5%), Diabetes
Mellitus (DM) (52%) and dyslipidemia (46%). In univariate analysis, mortality was
associated with anemia (36.9 vs 13.0%, p<0.001), obesity (30.1 vs 21.8%, p<0.001) and
DM (30.1 vs 21.1%, p<0.001). Of the patients with anemia, 738 met the criteria for
CKD progression. In univariate analysis, CKD progression was associated with anemia
(49.6 vs 43.9%, p=0.002), male gender (49.5 vs 43.6% p= 0.001); DM (49.6 vs 44.8 %
p=0.009) and hypertension (47.9 vs 42.3% p=0.0018). In multivariate logistic
regression analysis, anemia emerged was an independent predictor of CKD
progression (OR 1.435, CI 95% 1.21-1.71, p<0,001). Comparing hb values intervals (hb
�10g/dl; hb10-12 g/dL; hb�12 g/dL), in the multivariate logistic regression analysis,
hb�10g/dl was not associated with CKD progression and hb value between 10-12 g/dL
was associated (OR 1,486, CI 95% 1.23-1.80, p<0,001), when compared with the group
with hb�12g/dL. In multivariate logistic regression analysis, the independent
predictors of mortality were: older age (OR per 1 year increase: 1.048, 95% CI 95%
1.04-1.06, p<0.001); arterial hypertension (OR 0.699 CI 95% 0.51-0.96, p=0.0029);
obesity (OR 0.741, CI 95% 0.60-0.91, p=0.004) and hb value (OR per 1 g/dL decrease:
1.301, CI 95% 1.23-1.38, p<0.001). Cardiovascular events were correlated with Hb
levels between 10-12 g/dL (univariate analysis: OR 2.021, CI 95% 1.27-3.22, P=0.003),
but not with the group with hb�10 g/dL (univariate analysis: OR 1.837, CI 95% 0.96-
3.51, P=0.066), having the group with hb�12g/dL was reference. Anemia was strongly
associated with hospitalizations (multivariate logistic regression analysis: OR per 1 g/
dL of Hb decrease: 1.256 CI 95% 1.12-1.32 p<0.001), and this strong association was
also observed on the groups with hb hb�10 g/dL (multivariate logistic regression
analysis: OR 3.591 CI 95% 32.67-4.84 p<0.001) and between 10-12 g/dL (multivariate
logistic regression analysis: OR 1.678 CI 95% 1.40-2.02, p<0.001)
CONCLUSION: Our study suggests that anemia, at first consultation, increases the
risk for rapid CKD progression and global mortality. This study could guide us on the
development of futures studies in order to prove if anemia correction can slow the
progression of CKD.
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BACKGROUND AND AIMS: The Anemia Study in Chronic kidney disease (CKD):
Erythropoiesis via a Novel prolyl hydroxylase inhibitor (PHI) Daprodustat-Non-
Dialysis (ASCEND-ND; NCT02876835) trial is evaluating the efficacy and safety of
daprodustat when compared with darbepoetin alfa in CKD patients with anaemia not
requiring dialysis. We report the trial design as well as key baseline characteristics of
participants.
METHOD: Eligible patients from 39 countries were adults with CKD stages 3–5 who
were able to provide informed consent and demonstrated adherence to daprodustat
placebo tablets and study procedures during the run-in period. Patients were eligible if
(1) they were not using erythropoiesis stimulating agents (ESAs) and had a screening
haemoglobin (Hb) 8 to 10 g/dL or if (2) they were receiving ESAs with screening Hb of
8 to 12 g/dL. Patients were required to be iron replete [transferrin saturation (TSAT)
>20% and serum ferritin >100 ng/mL] at screening. Participants were randomised to
daprodustat or darbepoetin alfa (1:1) in an open-label (sponsor-blind) trial design with
blinded endpoint assessment. An IDMC conducts regular reviews of unblinded safety
and efficacy data and makes recommendations for additions or adjustments. An
external, independent and blinded Clinical Events Classification (CEC) group, led by
the Duke Clinical Research Institute, in collaboration with George Clinical, adjudicate
predefined events.
During the study, both groups had randomised treatment adjusted using a protocol-
defined algorithm targeting a Hb range of 10 to 11 g/dL. Participants also followed
protocol-defined iron management criteria to ensure they remained iron replete.
Additionally, an anaemia rescue algorithm was in place to minimise the risk of
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extended periods of inadequate Hb response and to ensure consistent application of
rescue therapy across the study.
The co-primary endpoints are mean change in Hb between baseline and Evaluation
Period (EP; Weeks 28 to 52, inclusive) and time to first adjudicated major adverse
cardiovascular event (MACE; composite of all-cause mortality, non-fatal myocardial
infarction, and non-fatal stroke). The study has more than 99% power for the Hb non-
inferiority (NI) test with an NI margin of -0.75 g/dL for the treatment difference of
mean change in Hb between baseline and EP, and approximately 90% power to exclude
the NI margin of 1.25 for time to first adjudicated MACE, for daprodustat compared
with darbepoetin alfa. Conditional on both co-primary endpoints achieving NI at the
one-sided 2.5% level, statistical testing will progress to evaluate MACE and the
principal secondary endpoint of CKD progression for superiority. These tests will be
multiplicity adjusted.
RESULTS: A total of 3872 patients were randomised (median age 67 years, 56%
female; 55% white, 28% Asian, and 10% black). The median baseline Hb was 9.8 g/dL,
serum ferritin was 274 ng/mL, TSAT 30%, and eGFR 18 mL/min/1.73 m2. Among
randomised patients, 54% were ESA non-users, 57% reported a history of diabetes
mellitus and 36% a history of cardiovascular disease. Median blood pressure was 135/
74 mmHg. Sixty percent of participants were taking angiotensin converting enzyme
inhibitors or angiotensin II receptor blockers, while 57% were taking lipid modifying
agents at baseline. The trial is expected to complete during 2021.
CONCLUSION: ASCEND-ND will define the efficacy and safety of daprodustat
compared with darbepoetin alfa in the treatment of patients with anaemia associated
with CKD not requiring dialysis.
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BACKGROUND AND AIMS: Both the relative erythropoietin (Epo) deficiency and
its relationship with serum hemoglobin (Hb) are widely postulated in chronic kidney
disease (CKD), but the influence of chronic inflammation and iron status on serum
Epo levels is still a matter of debate, with yet divergent reported results. Therefore, we
aimed to assess the determinants of serum Epo in non-dialysis CKD patients.
METHOD: Fifty-two adults with CKD and anemia (defined as Hb <12g/dL), in stable
clinical condition, never treated with erythropoiesis-stimulating agents (ESA) entered
this cross-sectional, single-center study. Diabetes mellitus, active infectious and
inflammatory diseases, malignancy, anemia of other causes than CKD, current
immunosuppressive therapy, iron supplementation and blood transfusions in the
previous six months were exclusion criteria. The subjects were mostly men (56%),
elderly (two thirds over 60 years), with advanced CKD [71% in CKD stages G4-G5,
median estimated glomerular filtration rate – eGFR 14.5 (95%CI 16 to 25) mL/min],
moderate anemia [Hb 9.8 (95%CI 9.2 to 9.9) g/dL], and mild to moderate
inflammation [C-reactive protein 6 (95%CI 9.2 to 18.4) mg/L].
Serum Epo was assessed by ELISA (AbcamVR 119522). Complete blood count,
reticulocyte index, peripheral blood smear, bone marrow aspiration (Perls’ stain),
serum ferritin, and transferrin saturation, were used to investigate anemia and iron
metabolism. Parameters of kidney disease (CKD etiology, eGFR and proteinuria),
demographic data (age, gender), C-reactive protein, serum albumin, and serum
hepcidin-25 (Hep-25, BachemVR commercial ELISA kit) were also analyzed.
RESULTS: The median serum Epo of the whole cohort was 4.8 (95%CI 5.1 to 9.9) mU/
mL. According to median Epo, subjects were clustered in Group 1 (below median, G1)
and Group 2 (above median, G2). Estimated GFR and serum Hep-25 were lower in G1
than in G2 [10.6 (95%CI 9.7 to 20.8) vs. 26 (95%CI 19.1 to 32.8) mL/min, p=0.004, and
62.6 (95%CI 51.0 to 85.1) vs. 95.4 (95%CI 77.0 to 108.5) ng/mL, p=0.03, respectively].
All the other investigated parameters were similar in the two groups.
In bivariate analysis (Spearman rank correlation), serum Epo was positively associated
only with eGFR (rs=0.40, p=0.003). Marginal associations with the percentage of bone
marrow sideroblasts, as marker of the iron available for erythropoiesis (rs=0.25,
p=0.08), erythrocyte mean corpuscular hemoglobin concentration (rs=�0.26, p=0.07),
and reticulocyte index (rs=0.24, p=0.09) were observed. Conversely, serum Epo was not
related to hemoglobin, indices of iron stores (e.g. serum ferritin and iron content in
bone marrow macrophages), inflammation and nutritional status (e.g. C-reactive
protein and serum albumin).
In a model of multiple linear regression which explained 14% of serum Epo variation,
eGFR was the only determinant: Beta 0.14 (95%CI 0.05 to 0.23), p=0.004. Also, a binary
logistic multiple regression model predicting serum Epo lower or higher than the
median retained the eGFR as an independent predictor, while serum hepcidin showed
only borderline significance:
CONCLUSION: Kidney function is the main determinant of endogenous
erythropoietin level in moderately anemic patients with advanced CKD, ESA or iron
naive, while serum hepcidin-25 seems to exert a limited influence.
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BACKGROUND AND AIMS: Anaemia is a common complication of chronic kidney
disease (CKD) and is associated with reduced quality of life, cardiovascular
complications, early mortality and a high economic burden for patients. Current
treatment options for anaemia of CKD include subcutaneous (SC) or intravenous (IV)
erythropoiesis-stimulating agents (ESAs) with or without supplementary iron and
blood transfusions. New oral therapies for anaemia, such as hypoxia-inducible factor
prolyl hydroxylase inhibitors, are in development and may have advantages for
patients compared with ESAs. It is therefore crucial to understand the treatment
attributes that patients consider most important. This study aimed to investigate
patient preferences for potential anaemia of CKD treatments in adults with dialysis-
dependent (DD) CKD in Australia and Canada.
METHOD: Adult patients with DD CKD completed a discrete choice experiment
(DCE) online survey. In each scenario, patients were asked to choose between three
hypothetical treatment alternatives (‘oral pill’, ‘subcutaneous injection’ and
‘intravenous injection’) with differing levels of attributes and an opt-out option (none
of these treatments/current treatment) to treat anaemia of CKD. Treatment attributes
focused on administration (where, how often and by whom), purchasing (where it is
collected and the cost per month), additional benefits (e.g. whether it reduces ‘bad’/
LDL cholesterol), side effects (chance of hospitalization from a heart attack or stroke
due to the medicine) and the need for rescue therapy (IV iron or blood transfusion).
The attributes and their levels were derived from existing market research, the
literature and expert opinion. A mixed multinomial logit model, which allows for
preference heterogeneity, was used to quantify the overall value of such treatments and
the relative importance of each of the defining attributes. Australian patients were
divided into those who were eligible for reduced prescription charges under the
Pharmaceutical Benefits Scheme, such as the elderly or those on low incomes (referred
to as concessions), and those who were not (general patients). Prescription charge
concessions did not apply for Canadian patients.
RESULTS: This preliminary analysis included 61 patients with DD CKD from
Australia (n = 22) and Canada (n = 39). The majority of patients were receiving
haemodialysis (Australia, 72.7%; Canada, 61.5%), and more than half received their
dialysis in a clinic or hospital (Australia, 54.5%; Canada, 76.9%); 50% of the Australian
patients were concessions. In both countries, patients were likely to choose a new
treatment alternative over the opt-out, with the greatest preference for oral treatment
among Australian general and Canadian patients, all else being equal. For Australian
concession patients, cost per month was the most important attribute across all
treatment options; the risk of side effects (i.e. hospitalization from a heart attack or
stroke) was the second most important attribute, with patients preferring treatments
with the lowest possible risk. For Australian general and Canadian patients, the risk of
side effects and the cost per month were the two most important attributes, and had
similar levels of importance. Patients in both countries were also concerned about the
risk of needing rescue therapy, and valued reductions in the amount of ‘bad’/LDL
cholesterol.
CONCLUSION: Results from this DCE study showed that the risk of side effects and
the costs of treatment are the most important attributes for hypothetical anaemia of
CKD treatment for patients with DD CKD. Australian general and Canadian patients
showed a preference for oral therapy over SC or IV injection, all other factors being
equal. These findings may help to guide clinicians when selecting treatments for
anaemia of CKD for their patients, and may provide useful information when assessing
the value of new or future treatments.
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