
57.1 6 39.3 (p <0.05) and from 17.6 6 3.7 to 91.6 6 56.2 pg/ml (p <0.05),
respectively, in the cinacalcet and etelcalcetide group. Changes in FGF-23 and
sclerostin by 6 months reached statistically significant changes only in the etelcalcetide
group, a decrease from the FGF-23 level from 42.7 6 22.2 to 23.0 6 12.3 pg/ml and an
increase in the level of sclerostin from 1, 59 6 0.31 to 2.20 6 0.33 ng/ml (p <0.05).
During the study, 2 patients in the cinacalcet group dropped out due to dyspeptic
symptoms and 1 patient in the etelcalcetide group dropped out due to hypocalcemia.
CONCLUSION: Etelcalcetide and cinacalcet are effective PTH-lowering drugs with a
comparable safety profile. Treatment with etelcalcetide, in contrast to cinacalcet, was
associated with significant increases in sclerostin and decreases in FGF-23, which may
have beneficial effects on outcomes and requires further study.

MO794 EVALUATION OF THE BONE ELASTIC STRUCTURE IN
PERSONS WITH AND WITHOUT CHRONIC KIDNEY DISEASE
ON DIALYSIS

Pietro Manuel Ferraro1,2, Alessandra Nicolosi3, Alessandro Naticchia1,2,
Nicola Panocchia1,2, Giuseppe Grandaliano1,2, Francesca Cosmi3,4

1Fondazione Policlinico Universitario A. Gemelli IRCCS, U.O.C. Nefrologia, Dipartimento
di Scienze Mediche e Chirurgiche, Rome, Italy, 2Universit�a Cattolica del Sacro Cuore,
Dipartimento Universitario di Medicina e Chirurgia Traslazionale, Rome, Italy, 3M2TEST
srl, Trieste, Italy and 4Universit�a degli Studi di Trieste, Dipartimento di Ingegneria e
Architettura, Trieste, Italy

BACKGROUND AND AIMS: Chronic kidney disease is a frequent condition,
characterized, especially in its more advanced stages, by an array of derangements in
bone structure and density, resulting in a higher rate of bone fractures. Current
strategies to monitor the bone status and assess the risk of bone fractures in CKD
patients are limited.
The Bone Elastic Structure (BES) test is a recently-developed non-invasive tool that
measures the elastic characteristics of the trabecular bone by simulating the application
of loads on a virtual biopsy obtained from radiographic images of the proximal
epiphyses in the patient’s hand fingers. The simulation results are combined to obtain a
parameter defined Bone Structure Index (BSI). The aim of our study is to explore
whether the BES test could be a useful monitoring tool of bone status in patients with
CKD on dialysis by exploring whether such patients have different BSI values
compared with persons without CKD.
METHOD: The BES test was performed on a sample of 41 patients undergoing
chronic hemodialysis (HD) and the BSI compared with a group of 374 persons with
normal renal function who had undergone the BES test in previous studies. Differences
in BSI and 95% confidence intervals (CIs) between the two groups were obtained and
tested for statistical significance with a linear regression model including BSI as the
dependent variable and kidney status (HD vs no HD) as the independent variable,
adjusted for age and sex. Subgroup effects were explored by including interaction terms
(age x kidney status, age x sex, kidney status x sex) in the model. Finally, to further
remove the potential confounding by age and sex, each HD patient was individually
matched with up to 4 non-HD participants based on sex and age (with a 5-year caliper)
and a matched analysis was conducted on BSI values.
RESULTS: Average (SD) age was 64 (17) years in the HD group and 60 (12) years in
the non-HD group, with a prevalence of males of 49% and 16%, respectively.
The individual values of BSI divided by kidney status and sex in Figure. The
multivariate linear regression model showed that, after adjustment for age and sex, the
BSI in the HD group was significantly lower compared with the non-HD group (HD
145, 95% CI 140, 154; non-HD 179, 95% CI 177, 181; absolute difference�32, 95% CI
�40,�25; p-value < 0.001). There was no significant interaction between age, sex and
kidney status on BSI values (all p-values > 0.05).
Individual matching was successful for 36 out of 41 HD patients, who were matched to
127 non-HD participants; matched analysis confirmed the results (absolute difference
�31, 95% CI�40,�23; p-value < 0.001).
CONCLUSION: The output of a non-invasive tool to determine the bone elastic
structure appeared to be strongly associated with kidney function after control for
differences in age and sex. Further studies are needed to determine the potential
application of the BES test in patients with CKD.

MO795 CALCIUM BALANCE AND CKD-MBD PARAMETERS
DIFFERENCES OF CITRATE VS. ACETATE DIALYSATE

Jose Jesus Broseta Monzo1, Luis Carlos L�opez Romero2, Diana Rodr�ıguez1,
Elena Guillen Olmos1, Pilar S�anchez-Pérez2, Julio Hernandez Jaras2

1Hospital Cl�ınic de Barcelona, Department of Nephrology and Renal Transplantation,
Barcelona, Spain and 2Hospital Universitario y Politécnico de La Fe, Department of
Nephrology, València, Spain

BACKGROUND AND AIMS: Dialysate composition is an essential feature of
hemodialysis treatment. The use of acetate as the dialysate buffer and its calcium
concentration are still topics of debate. Calcium transfer during dialysis sessions is
related to short-term (hemodynamic tolerance and arrhythmias) and long-term effects
(cardiovascular calcification and mortality). This study aims to identify the potential
benefits derived from acetate-free dialysis by using citrate as a buffer in terms of
calcium balance and CKD-MBD biomarkers.
METHOD: We performed a prospective crossover study that analyzed 24 dialysis
sessions, 12 with each dialysate buffer, on every patient. Ionized calcium and CKD-
MBD parameters were analyzed with each acidifier. Both dialysates had a calcium
concentration of 1.5 mml/L. The remaining hemodialysis patients’ parameters were
unchanged during the study period.
RESULTS: No differences were found between pre-dialytical ionized calcium (iCa)
(1,11 6 0,12 vs. 1,08 6 0,12 mmol/L) in both groups. However, we identified a
significant iCa increase in the sessions were acetate dialysate was used, both in
immediate (1,29 6 0,07 mmol/L) and in 30-minutes post-dialytical blood analysis
(1,22 6 0,07 mmol/L). Whereas iCa levels remained stable during the immediate (1,07
6 0,06 mmol/L) and 30-minutes post-dialytical analysis (1,08 6 0,11 mmol/L) when
using citrate. On the other hand, pre-dialysis albumin-corrected total calcium was
higher with acetate (8,9 6 0,6 vs. 8,31 6 0,75 mg/dL, p = 0,003) and PTH was lower
with acetate (169 vs. 267 pg/mL, p < 0,001).
CONCLUSION: Acetate-free dialysis using citrate as an acidifier stabilizes iCa levels
during dialysis sessions while maintaining a neutral or negative effect in calcium
balance. This analytical benefit may translate into better cardiovascular long-term
outcomes.

MO796 IMPACT OF ACTIVE VITAMIN D AND CALCIUM
PREPARATION ON VASCULAR CALCIFICATION MARKERS IN
HEMODIALYSIS PATIENTS WITH HYPOCALCEMIA INDUCED
BY CALCIMIMETICS

Yusaku Hashimoto1, Sawako Kato1, Masato Tsuboi2, Makoto Kuro-o3,
Yachiyo Kuwatsuka4, Masahiko Ando4, Shoichi Maruyama1

1Nagoya University Graduate School of Medicine, Nephrology, Japan, 2Kaikoukai
Healthcare Group, 3Jichi Medical University, Anti-Aging Medicine, Japan and 4Nagoya
University Hospital, Advanced Medicine, Japan

BACKGROUND AND AIMS: Recently, we demonstrated the efficacy of etelcalcetide
for control of secondary hyperparathyroidism (SHPT) in the DUET trial; a 12-week
multicenter, open-label, randomized (1:1:1), parallel-group study treated with
etelcalcetideþ active vitamin D (Group EþD), etelcalcetideþ oral calcium
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preparation (Group EþCa), or control groups (Group C) in 124 subjects undergoing
maintenance hemodialysis. Moreover, we also showed that active vitamin D was useful
in correcting hypocalcemia induced by calcimimetics, but the oral calcium preparation
was superior for suppression of hyperphosphatemia. In this post hoc analysis, we
evaluated vascular calcification markers, fibroblast growth factor 23 (FGF23) and
calciprotein particles (CPPs), in patients using etelcalcetide (n = 77) extracted from the
registrants of the DUET trial.
METHOD: Serum levels of FGF23 and CPPs were measured at baseline, 6 weeks and
12 weeks after start of the trial. Skewed data (FGF23 and CPPs) were transformed to
natural logarithm to achieve normal distribution prior to statistical analysis. The
changes in log CPPs and log FGF23 were estimated in a linear mixed model with each
treatment group, time point, and interaction of the treatment group and time point as
the fixed effects. We compared these changes between treatment the groups using a
linear mixed model and also the Tukey-Kramer method to correct for multiplicity.
Additionally, we exploratory examined the correlations among changes of FGF23,
CPPs and other biomarkers related to bone mineral metabolisms, iPTH, Ca, P, and
calcium-phosphate product, tested by Spearman’s rank correlation coefficient.
RESULTS: The decreases at the 12-week time point after the trial start in log FGF23
were estimated -1.13 pg/mL in Group EþCa and -0.10 pg/mL in Group EþD in a
linear mixed model, respectively. Similarly, the decreases in CPPs were estimated -1.60
AU in Group EþCa and -0.82 AU in Group EþD, respectively. Changes of both
FGF23 (P = 0.017) and CPPs (P < 0.001) in Group EþCa significantly decreased
compared with those in in Group EþD by Tukey-Kramer multiple-comparison test at
12 weeks after the trial start, while both changes in CPPs and FGF23 could not reach
the significant differences between two groups at 6 weeks after the trial start (Figure 1).
Reductions in FGF23 positively correlated with reductions in calcium (q = 0.42, P <
0.01) and phosphate (q = 0.48, P < 0.01) at 6 weeks after the trial start, and in calcium
(q = 0.30, P< 0.01) and phosphate (q =0.70, P < 0.01) at 12 weeks after 6 weeks of the
trial start), but there was no correlation with reductions in iPTH at any time point.
Reductions in CPPs positively correlated with reductions only in phosphate at 6 weeks
after the trial start (q = 0.47, P < 0.01) and at 12 weeks after 6 weeks of the trial start (q
= 0.54, P< 0.01).

MO796 Figure 1: Changes in vascular calcification markers.

CONCLUSION: In this analysis, vascular calcification markers were significantly
decreased in Group EþCa compared to those in Group EþD. Further studies should
be needed, our study suggests that oral calcium preparation may have an advantage
against vascular calcification rather than active vitamin D for the correction of
hypocalcemia induced by etelcalcetide in hemodialysis patients with SHPT.

MO797 JUXTAPOSING THE EFFICACIES BETWEEN IRON-BASED
AND NON-CALCIUM PHOSPHATE BINDERS FOR IMPROVING
MINERAL AND BONE DISORDER PARAMETERS IN DIALYSIS-
DEPENDENT CHRONIC KIDNEY DISEASE PATIENTS: A
META-ANALYSIS OF RANDOMIZED CONTROLLED TRIALS

Boby Pratama Putra1, Felix Nugraha Putra2

1Medical doctor, Blitar, Indonesia and 2Faculty of Medicine, Universitas Airlangga,
Surabaya, Indonesia

BACKGROUND AND AIMS: Hyperphosphatemia is a serious complication in
chronic kidney disease (CKD) patients that serves as the main risk factor of CKD–
mineral and bone disorder (CKD-MBD) progression. Previous studies suggested that
iron-based phosphate binder showed better improvement in CKD-MBD parameters
although the results were still inconclusive. This study aims to juxtapose the efficacies
between iron-based and non-calcium phosphate binders for improving CKD-MBD
parameters in dialysis-dependent (DD)-CKD patients.
METHOD: We did comprehensive searching to screen all relevant literature until
November 2020 in online databases of Pubmed, EMBASE, ScienceDirect, and The
Cochrane Library. We included all randomized controlled trials (RCTs) accessing the
efficacies of iron-based phosphate binders (sucroferric oxyhydroxide, ferric citrate) in

improving CKD-MBD parameters compared with non-calcium phosphate binders
(sevelamer) in DD-CKD patients. The parameters compared in this study are changes
in serum phosphate (P), serum calcium ions (Ca), fibroblast growth factors-23
(FGF23), intact parathyroid hormone (iPTH), 25-hydroxyvitamin D (calcidiol), and
1,25-dihydroxyvitamin D (calcitriol). Bias risk was accessed by using the revised
Cochrane Risk-of-bias (RoB-2) tool. Analysis was performed to provide standard mean
difference (SMD) with 95% confidence interval (CI) using random-effect heterogeneity
test.
RESULTS: Ten RCTs with total of 1,139 participants were included in this analysis.
The sucroferric oxyhydroxide decreases FGF23 although not statistically significant
(SMD = 0.22. 95% CI = -0.49 to 0.05, p = 0.11, I2 = 52%), but ferric citrate (SMD = -
0.92. 95%CI = -1.56 to -0.29, p = 0.004, I2 = 69%) and the overall estimate (SMD = -
0.45. 95% CI = -0.82 to -0.09, p = 0.02, I2 = 79%) showed significant FGF23 decline
compared with sevelamer. The sucroferric oxyhydroxide showed no significant
improvement of calcidiol (SMD = 0.08. 95%CI = -0.02 to 0.17, p = 0.13, I2 = 0%) and
calcitriol (SMD = 0.02. 95% CI = -0.08 to 0.12, p = 0.74, I2 = 0%) compared with
selevamer. There is also no significant improvement of iPTH in sucroferric
oxyhydroxide subgroup (SMD = -0.14. 95%CI = -0.43 to 0.14, p = 0.32, I2 = 85%),
ferric citrate subgroup (SMD = -0.02. 95%CI = -0.16 to 0.12, p = 0.80, I2 = 0%), and
pooled group analysis (SMD = -0.10. 95%CI = -0.27 to 0.07, p = 0.27, I2 = 75%).
Besides, this study also suggests no significant improvement comparison of serum P
(SMD = -0.09. 95%CI = -0.19 to 0.02, p = 0.12, I2 = 38%) and Ca (SMD = 0.04. 95%CI
= -0.12 to 0.20, p = 0.61, I2 = 57%).
CONCLUSION: There is no significant efficacies differences between iron-based and
non-calcium phosphate binders for improving serum phosphate, serum calcium ions,
iPTH, calcidiol, and calcitriol in dialysis-dependent chronic kidney disease patients,
except for the FGF-23 parameter. However, further trials are needed to establish the
juxtaposition.

MO798 ORAL CALCITRIOL USE, VERTEBRAL FRACTURES AND
VASCULAR CALCIFICATION IN HEMODIALYSIS PATIENTS:
RESULTS FROM VITAMIN K ITALIAN (VIKI) STUDY.

Maria Fusaro1,2, Andrea Aghi3, Cristina Politi4, Thomas Nickolas5,
Giuseppe Cianciolo6, Gaetano La Manna6, Lorenzo Gasperoni6, Maria
Cristina Mereu7, Maurizio Gallieni8, Maura Ravera9, Sandro Giannini3,
Stefania Sella3, Gaetano Arcidiacono3, Giovanni Luigi Tripepi4
1Institute of Clinical Physiology (IFC), National Research Council (CNR), Pisa, Italy,
2University of Padua, Department of Medicine, Padova, Italy, 3Clinica Medica 1,
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Physiopathology of Renal Diseases and Hypertension, CNR, Institute of Biomedicine,
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Diagnostic and Specialty Medicine (DIMES), Bologna, Italy, 7Independent Researcher,
Cagliari, Italy, 8Sacco Hospital, Department of Biomedical and Clinical Sciences ‘Luigi
Sacco’, Universit�a di Milano, Milano, Italy and 9IRCCS AOU San Martino, Clinica
Nefrologica, Dialisi e Trapianto, Universita’ di Genova, Genova, Italy

BACKGROUND AND AIMS: In patients with Chronic Kidney Disease (CKD)
mineral, bone, and calcific cardiovascular abnormalities are associated to adverse
clinical outcomes, including fractures, cardiovascular events and mortality. Vitamin D
hormonal system along with alteration levels that occur in calcium, phosphate, PTH,
FGF23/Klotho are the main responsible of the bone and vascular metabolism changes,
particularly in hemodialysis (HD) patients that experienced the very negative clinical
consequences (decreased bone mass, increased fragility fractures and vascular
calcification). In the setting of a comparative effectiveness study, we investigated the
effect of oral calcitriol on fractures in HD patients taking into account a series of
potential confounders.
METHOD: We conducted a secondary analysis of the VIKI database, a cross-sectional
study involving 387 HD patients from 18 Italian dialysis centers. Routine biochemistry
and bone biochemical markers such as vitamin K levels, VKDPs, vitamin 25(OH)D,
ALP, PTH, Ca, P, osteocalcin (BGP), Matrix Gla Protein (MGP) were assessed. The
presence of Vertebral Fractures (VF) and Vascular Calcification (VC) was determined
through spine radiograph. Reduction of >20% of vertebral body height was considered
a VF. The severity of the vertebral fractures was estimated as mild, moderate and severe
(reduction: 20-25%, 25-40% or >40%, respectively). VC were quantified by measuring
the length of calcific deposits along the arteries (mild 0,1-5 cm, moderate 5,1-10 cm
and severe >10 cm).
RESULTS: 177 out 387 patients (45.7%) were treated with oral calcitriol. Oral
calcitriol-treated and untreated patients did not differ as for Ca, P, PTH, Albumin,
BGP, MGP, and ALP. The prevalence of VF was significantly lower in patients
receiving oral calcitriol than in those untreated (48.6% vs 61%, P=0.015), whereas the
presence of aortic and iliac calcifications was similar between the two groups (aortic:
81.9% vs 79.5% respectively, P=0.552; iliac: 52.0% and 59.5%, P=0.167). No significant
between-groups differences were observed in terms of calcification severity. In a
multivariable logistic regression analysis, after adjustment for all potential
confounders, oral calcitriol was associated with a marked reduction (-40.2%) of the
odds of fractures (OR: 0.598, 95% CI: 0.363-0.985, P=0.043) (see Table).
CONCLUSION: A significant association was found between oral calcitriol and lower
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