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Abstract

Introduction: The clinical management of secondary hyperparathyroidism (SHPT) in chronic kidney disease (CKD) stages
G3-G4 patients currently faces several challenges. Although the understanding of SHPT has increased exponentially in
recent years, many aspects regarding its diagnosis and management in non-dialysis G3-G4 CKD remain elusive. Spe-
cifically, while it is known that SHPT is linked to vitamin D insufficiency in pre-dialysis CKD patients, the target levels of
vitamin D and parathyroid hormone, SHPT, and vitamin D monitoring and therapeutic guidelines are still to be clarified.
It is, consequently, of utmost importance to generate data supporting consensual clinical decision-making and the im-
plementation of evidence-based clinical practice guidelines.

Methods: Thus, a single-round Delphi-like study was conducted herein to assess the opinions and the level of agree-
ment of 59 Portuguese nephrologists on the diagnosis and treatment of pre-dialysis G3-G4 CKD patients with SHPT.
Results: Although none of the statements under analysis gathered consensus, more than half of the statements regard-
ing SHPT monitoring and therapeutics focusing on G3-G4 CKD achieved a qualified majority of agreement/disagree-
ment. Overall, it may indicate a growing consensus trend among Portuguese nephrology specialists. Conversely, the
heterogeneity of participants’ opinions regarding the treatment of SHPT-associated vitamin D insufficiency reflects the
heterogeneity in the knowledge in this specific field.

Conclusion: The results from this Delphi-like panel represent a first step towards improving the monitoring and thera-
peutic strategies concerning the prognosis of G3-G4 CKD patients, fostering unison among the Portuguese nephrology
community.

Keywords: Hyperparathyroidism, Secondary/diagnosis; Hyperparathyroidism, Secondary/therapy; Renal Insufficiency,
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INTRODUCTION

Secondary hyperparathyroidism (SHPT) is a disorder in pa-
tients with chronic kidney disease (CKD), characterized by
excessive production and secretion of parathyroid hormone
(PTH) and parathyroid hyperplasia as a consequence of vita-
min D deficiency and calcium and phosphorus renal metab-
olism imbalances (hypocalcemia and hyperphosphatemia).’?
High PTH levels usually occur as early as CKD stage G2,
affecting 40% of stage G3 CKD patients and 80% of stage

G4 CKD patients.*® Without effective control, SHPT be-
comes progressively more severe and refractory to medi-
cal treatment, which can lead to parathyroidectomy.® The
clinical recommendations for treatment are available for
dialysis stage G5 CKD patients, but robust data focusing on
PTH optimal levels and therapeutic strategies to support
clinical decisions regarding pre-dialysis stage G3-G4 CKD
patients is still missing.” The Kidney Disease: Improving
Global Outcomes (KDIGO) 2017 guidelines®® recommend
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regular monitoring of PTH levels starting in stage G3a CKD
to identify patients with progressively rising or persistently
elevated PTH levels above the standard upper limit (usu-
ally 65 pg/mL). Thus, patients at risk can be identified and
evaluated for modifiable risk factors or surrogate markers
such as calcium, phosphorus, vitamin D and PTH levels to
assess the disease progression.®

Hyperphosphatemia does not appear early, as phosphate
renal fractional excretion of phosphate increases in CKD
patients. This is mainly due to the increase in fibroblast
growth factor-23 (FGF-23), which increases renal phos-
phate excretion but decreases serum concentration of
calcitriol/1.25(0H)2D3 — well-known drivers of vitamin D
deficiency.?®

Vitamin D deficiency (defined as serum calcidiol/25(OH)
D <30 ng/mL)" is related to increased PTH levels in non-
-dialysis CKD patients,'>?? affecting 71% and 84% of stage
G3 and G4 CKD patients, respectively.® The KDIGO guide-
lines recommend that stage G3-G4 CKD patients with pro-
gressively rising or persistently elevated PTH levels above
2 to 9 times the standard upper limit should be evaluated
for vitamin D deficiency.® Supplementation with native
vitamin D (ergocalciferol, cholecalciferol) to increase the
rate of bioactivation into active vitamin D (calcitriol) in
G3a-G3b CKD patients, has been under investigation for
many years, despite its modest efficacy in lowering PTH
levels and the lack of a consensual appropriate target for
serum total 25(0OH)D and optimal dosing regimen.”® New
data has also demonstrated that obesity constrains the
effectiveness of cholecalciferol and ergocalciferol, due to
the accumulation in adipose tissue of these nonpolar mol-
ecules, where they become largely unavailable for hepatic
conversion to 250HD.® Thus, as CKD patients tend to be
overweight or obese, the clinical benefit of native vitamin
D to treat SHPT becomes limited.'¢®

Bioactive vitamin D (calcitriol) and active analogues (pari-
calcitol and alfacalcidol) have demonstrated therapeutical
potential for SHPT in non-dialysis CKD patients by sup-
pressing PTH secretion.! Still, these are associated with
an increased risk of hypercalcemia and exacerbation of
hyperphosphatemia.'® Hence, the 2017 KDIGO guidelines’
update removed the recommendation for routine use of
calcitriol or active analogues in G3a-G5 CKD, reserving
their use for patients with G4-G5 CKD with severe and
progressive SHPT.2

An extended-release calcifediol (ERC) is a new calcitriol
prohormone formulated for a slow and steady release
over an extended 12 hours-period, overcoming the cata-
bolic feedback loop that degrades active vitamin D in inac-
tive forms, suppressing PTH synthesis and secretion.?’ The
efficacy and safety of oral ERC in patients with G3-G4 CKD
were already demonstrated in phase 3 clinical trials.?*
ERC treatment (30 or 60 pg/day dosage) significantly in-
creased mean serum total calcidiol/25(OH)D levels to >50
ng/mL, with a concomitant decrease of PTH serum levels

by >30%, with no significant impact on calcium, phos-
phate, or FGF-23 levels.?* This agrees with the require-
ment of 25(0OH)D levels >50 ng/mL for effective control of
SHPT in pre-dialysis CKD patients.?** Despite promising,
clinical studies with ERC did not fully demonstrate the halt
of SHPT clinical disease burden, hence why ERC is still not
recommended by KDIGO.® To further assess the efficacy
of ERC, two clinical trials are currently ongoing on SHPT
patients: NCT05460234 (PORTRAY study; observational
study in non-dialysis CKD patients; last patient recruited
on January 2024) and NCT03602261 (in CKD patients re-
quiring regular hemodialysis; placebo-controlled phase 2
study with active status but not recruiting, at the time of
manuscript preparation).

Regimens for SHPT management can also include PTH sup-
pression through calcimimetics (e.g., cinacalcet),? albeit in-
creased risk of (asymptomatic or mild) hypocalcemia — due
to this, its usage is limited for the chronic dialysis popula-
tion.#?” Concomitant therapy to lower serum phosphorus
concentrations is also frequently prescribed through di-
etary phosphate restriction and administration of phos-
phate binders (e.g., calcium carbonate, calcium acetate,
sevelamer carbonate, and others).?® Although effective,
some of these agents have an associated risk of hypercalce-
mia (calcium-based binders), which can be surpassed with
equally or slightly less effective calcium-free binders.?
Despite some progress, the optimal management of SHPT
in non-dialysis G3-G4 CKD patients remains challenging
and not consensual, as addressed by KDIGO,® thus hin-
dering the establishment of therapeutic guidelines and
standards of care in Europe. Moreover, new therapeutic
approaches with apparent positive effects on biochemi-
cal and clinical endpoints of SHPT in pre-dialysis CKD are
urgently needed to draw guidelines among the experts.
Thus, this study discloses the results of a Delphi-like
guestionnaire that assessed the knowledge and practice
in diagnosing and treating SHPT in CKD patients (G3-G4)
among Portuguese nephrologists.

METHODS

This cross-sectional survey study assessed the Portuguese
nephrologists’ agreement level regarding the diagnosis and
treatment of SHPT in pre-dialysis CKD patients (stage G3-
-G4). For that, 17 statements were defined and validated
by a group of experts (focus group) in SHPT in pre-dialysis
CKD, through iterative rounds of discussion (Fig. 1; Table 1).
The final questionnaire of 17 statements was uploaded to
an online platform to execute a one round Delphi-like panel
(DP) that was responded to by 59 nephrologists from a uni-
verse of 550 nephrologists from the Portuguese Society of
Nephrology (SPN). The questionnaire link was disseminated
to the participants through SPN internal mailing list.

For each statement, the participants answered (one-single
response per statement) using a 4-point Likert scale (“fully
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agree”, “agree”, “disagree”, “fully disagree”), and the
answers were kept anonymous and confidential. The con-
sensus agreement level was set at 70% of responses “fully
disagree” or “fully agree”. Combined levels of at least 70%

in terms of agreement (i.e., “agree” and “fully agree”) or
disagreement (i.e., “disagree” and “fully disagree”) were
categorized as a qualified majority.

Figure 1. Methodology of the single-round Delphi-like panel.
CKD: chronic kidney disease; DP: Delphi-like panel; SHPT: secondary hyperparathyroidism.

Table 1. Defined statements for the Delphi-like Panel and nephrologists positioning.

PANEL POSITIONING: AGREED

S2 In adult patients with CKD G4, SHPT is a frequent and essential complication of CKD.

s3 In adult patients with CKD G3a-G3b, | monitor serum calcium and phosphate every 6-12 months; and for PTH based on baseline level and CKD
progression.

S4 In adult patients with CKD G4, | monitor serum calcium and phosphate every 3—6 months.

S5 In adult patients with CKD G4, | monitor PTH every 6-12 months.

$12 In adult patients with CKD G3a-G4, | use native vitamin D to correct vitamin D insufficiency or deficiency and then active vitamin D/analogues
to control SHPT.

S14  Inadult patients with CKD G3a-G4, | estimate that approximately <70% are currently receiving native vitamin D.

S16  Inadult patients with CKD G3a-G3b, | can control SHPT and maintain calcium and phosphate levels with currently available therapeutical options.

S17  Inadult patients with CKD G4, | can control SHPT and maintain calcium and phosphate levels with currently available therapeutical options.

PANEL POSITIONING: DISAGREED

S9 In adult patients with CKD G4, | use only native vitamin D for patients with SHPT.

513 In my clinical practice, the majority of non-dialysis adult patients have serum total 25(0H)D >50 ng/mL and controlled levels of PTH (or, at
least, without increasing it) only with native vitamin D.

PANEL POSITIONING: NO QUALIFIED MAJORITY OR CONSENSUS
S1 In adult patients with CKD G3a-G3b, SHPT is a frequent and important complication of CKD

S6 In adult patients with CKD G3a-G4, | have been very permissive regarding PTH because its optimal levels are not yet known

S7 In adult patients with CKD G3a-G4, current available therapeutical options for SHPT are sub-optimal due to their limited efficacy and safety

S8 In adult patients with CKD G3a-G3b, | use only native vitamin D for patients with SHPT

S10  Inadult patients with CKD G3a-G3b, | use only active vitamin D/analogues for patients with SHPT

S11  Inadult patients with CKD G4, | use only active vitamin D/analogues for patients with SHPT

S15  Inadult patients with CKD G3a-G4, | estimate that <10% are currently receiving active vitamin D/analogues

CKD: chronic kidney disease; PTH: parathyroid hormone; SHPT: secondary hyperparathyroidism.

RESULTS

In this one-round Delphi-like panel, no statements were

categorized as consensus, and 10 out of 17 statements

(58.8%) reached a qualified majority of agreement/dis-

agreement (Fig. 2 and Table 1).

The majority of the participants agreed that:

e SHPT is a frequent and essential complication of CKD
stage G4 adult patients.

e Serum calcium and phosphate levels should be mon-
itored starting at CKD stage G3a, at intervals of every
6-12 months, and monitoring of PTH should be based
on baseline level and CKD progression.

Stage G4 CKD patients should have calcium and phosphate
monitored every 3-6 months and PTH every 6-12 months.
Stage G3a-G4 CKD patients’ treatment through a reg-
imen of native vitamin D to correct vitamin D insuffi-
ciency or deficiency, followed by administration of
active vitamin D or analogues to manage SHPT.

Precisely, native vitamin D supplementation is estimat-
ed to be administered to <70% of CKD G3a-G4 patients.
Currently available therapeutical options are sufficient
to successfully control SHPT and maintain calcium and
phosphate levels in both G3a-G3b and G4 CKD patients.

In contrast, the nephrologists disagreed with the following:
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¢ Solely using native vitamin D for SHPT control in G4 CKD
patients.

e Serum total 25(0OH)D>50 ng/mL and controlled levels
of PTH can be attained with native vitamin D-only treat-
ment (Fig. 2; Table 1).

The participants did not reach an agreement concerning

the incidence of SHPT in adult patients with CKD G3a-

-G3b. Accordingly, the responses revealed heterogeneity
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Figure 2. Characterization of statements (per %) reaching a qualified majority among participants.
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Figure 3. Characterization of statements (per %) not reaching a qualified majority nor a consensus among participants.

DISCUSSION

This study assessed the agreement level on the diagnosis
and treatment of SHPT in CKD patients (stages G3-G4)
among members of the Portuguese Society of Nephrology
(SPN), using a one-round-only Delphi-adapted panel of 17
statements.

No statement reached a consensus, indicating hetero-
geneity in clinical practice and the existence of unclear
therapeutic guidelines regarding SHPT diagnosis and
management in pre-dialysis uremic patients. A qualified
majority was obtained in 59% (10 out of 17) of the state-
ments; specifically, a qualified majority of agreement was
obtained in 47% (8 out of 17) of the statements and of
disagreement in 12% (2 out of 17) of the statements.

The nephrologists agree that SHPT is frequently detected
in G4 CKD patients, in line with a reported incidence of
80% in stage G4 CKD patients.* Serum levels of calcium,
phosphate, and PTH should be monitored at intervals of
every 6-12 months for G3a-G3b CKD and of 3-6 months
for CKD G4, whereas PTH should be based on baseline lev-
el and CKD progression for G3a-G3b CKD and monitored
every 6-12 months for G4 CKD. This is in line with KDIGO
2017 guidelines” update for SHPT on CKD.?

Most nephrologists agreed to use native vitamin D to correct
its insufficiency or deficiency and then active vitamin D/ana-
logs to control subsequent SHPT. Concordantly, National Kid-
ney Foundation- Kidney Disease Outcomes Quality Initiative
(NKF-KDOQI) 2003 guidelines recommend native vitamin
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D supplementation in patients with stage 3 to 4 CKD with
25(0OH)D levels <30 ng/mL and active vitamin D analogues if
SHPT (PTH >300 pg/mL) develops.™ This was further corrob-
orated by the KDIGO 2017 guidelines, where the routinely
use of vitamin D analogs was not suggested for adult patients
with non-dialysis G3a-G5 CKD (due to the failure of the PRI-
MO and OPERA studies to demonstrate clear clinical benefits
in CKD patients with moderately increased PTH level*®®),
thus being only recommended for patients with CKD G4-G5
with severe and progressive hyperparathyroidism.®
Approximately 75% of the nephrologists agreed with the
estimate of approximately <70% of adult patients with
CKD G3a-G4 receiving native vitamin D supplementation,
which is in agreement with real-world data.* The partici-
pants also demonstrated a high agreement level regarding
the efficacy of currently available therapeutical approach-
es to control SHPT and maintain calcium and phosphate
levels in G3a-G3b (91.5% of agreement) and G4 (78% of
agreement) CKD.

When inquired about treating G4 CKD patients with
SHPT using only native vitamin D, the physicians major-
ly disagreed (72.9%). Accordingly, previous NKF-KDOQI
guidelines recommend active vitamin D for SHPT in CKD.
However, routine use of active vitamin D/analogs is not
recommended anymore for pre-dialysis G3a-G5 CKD due
to the risk of hypercalcemia, being reserved only for severe
SHPT in G4-G5 CKD patients,® not being fully established
that supplementation with native vitamin D (ergocalciferol
or cholecalciferol) is indeed effective.!

Most nephrologists disagreed that in their clinical prac-
tice, the majority of non-dialysis adult patients present
serum total 25(0OH)D >50 ng/mL and controlled levels of
PTH (or, at least, without increasing it) only with native
vitamin D. These results reflect the literature, as current
clinical data in patients with G3-G5 CKD demonstrate
nutritional vitamin D to inconsistently increase serum
25(0OH)D levels above 50 ng/mL and decrease PTH levels.
In contrast, reduced PTH with active vitamin D analogues
is accompanied by undesired hyperphosphatemia and
hypercalcemia. This therapeutic gap opens the possibility
to explore the novel ERC molecule, which is positioned
between nutritional vitamin D and active vitamin D ana-
logues therapies?*?* — the extent of increase of 25(0OH)D
levels effectively suppresses PTH, under safe and minimal
changes in serum phosphorus and calcium.

A considerable heterogeneity among the Portuguese ne-
phrologists’ opinions was disclosed as nearly 42% of the
statements failed to gather consensus or a qualified major-
ity. Almost half of the physicians disagreed that SHPT is a
frequent and critical complication of G3a-G3b CKD, which
contradicts the mounting reports of high prevalence rates
of 40% and 80% in G3 and G4 CKD patients, respective-
ly.4,5 More than half of the nephrologists (68%) that re-
sponded to the questionnaire were permissive regarding

PTH in G3a-G4 CKD patients, as PTH optimal levels are un-
known. Diagnostic and therapeutic strategies for SHPT in
CKD are frequently suboptimal due to the lack of reliable
reference markers as target PTH levels. To minimize this,
KDIGO 2017 recommends that therapeutic decisions be
based on trends rather than on a single laboratory value,
considering all available markers (PTH, calcium, phospho-
rus, and vitamin D). Moreover, PTH monitoring should be
based on baseline level and CKD progression for G3a-G3b
and every 6-12 months for G4 CKD.?

Participants were also divided (agree: 54%; disagree:
46%) when asked whether they consider the available
therapeutical options for SHPT sub-optimal for G3a-G4
CKD. Although effective, current therapeutical strategies
still possess relevant side effects (hypo/hypercalcemia,
hyperphosphatemia) and limited capacity to improve sig-
nificant clinical outcomes. There is, therefore, an urgent
need for new and improved SHPT treatments in G3-G4
CKD patients.*

Despite not achieving a qualified majority, more than
50% of the participants disagreed with treating SPTH-
-associated vitamin D insufficiency with only native vita-
min D (disagree: 59%) or only active vitamin D/analogs
(disagree: 63%) on G3a-G3b CKD patients. These results
depict the difficulties in the clinical practice due to the lack
of precise data, the scarce therapeutic agents currently li-
censed for use in non-dialysis CKD patients with SHPT and
whose optimal management remains controversial, and
the urgent need for novel therapeutic approaches.

Most participants disagree with using only active vitamin
D/analogs for G4 CKD patients with SHPT, which is in
agreement with the KDIGO recommendations of reserving
active vitamin D/analogs for patients with G4-G5 CKD with
severe and progressive SHPT only.® Accordingly, the partic-
ipants were also divided with the estimate that less than
10% of the G3a-G4 CKD patients currently receive active
vitamin D/analogs. Though this could reflect the recom-
mendation of non-generalized use of vitamin D analogues
due to safety issues, the real-world data demonstrate the
opposite, with reports of 53%-62% of G3-G4 CKD patients
on active vitamin D/analogues treatment.®?

In Delphi studies, a range of 10-15 respondents is gen-
erally considered to be sufficient to enable consensus to
be achieved, with larger sample sizes resulting in poten-
tially low response rates.>**® Therefore, we believe that
a number of 59 responding nephrologists is adequate
and sufficient for drawing important conclusions regard-
ing the diagnosis and treatment of SHPT in CKD patients
(stages G3-G4) in Portugal. The authors acknowledge that
although it might have been interesting to characterize
the nephrologists who responded to the survey, for ex-
ample, in terms of years of clinical practice, this was not
possible due to the anonymity of the process. Further-
more, it would be appealing to become acquainted with
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international clinical practice and compare it with the
results observed herein and also the compliance with KDI-
GO guidelines in the pre-dialysis environment.

CONCLUSION

This study disclosed a discrete level of agreement on the
current strategies to monitor and control the progression
of SHPT and its surrogate markers (PTH, calcium, phos-
phate, and vitamin D) in G3a-G4 CKD patients. Still, op-
timal management of SHPT in non-dialysis CKD patients
remains challenging, as acknowledged by international
committees, which directly impacts healthcare provid-
ers. The prevalence of SHPT in G3a-G3b CKD patients is
not consensual, eventually leading to sub-diagnosis and
sub-treatment. Furthermore, the observed discordance
among nephrologists regarding the efficacy and safety
of currently available therapeutical options for SHPT and
SHPT-associated hypovitaminosis D may indicate an urgent
need for high-quality clinical trials determining the effect
of vitamin D supplementation on the SHPT clinical burden.
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Conclusively, additional scientific and clinical research to
define target levels and unravel novel surrogate markers
and treatment options should be pursued to foster the
definition of consensual guidelines and standards of care.

TAKE HOME MESSAGES

e Strategies to monitor and control the progression of
SHPT and its surrogate markers (PTH, calcium, phos-
phate, and vitamin D) in G3a-G4 CKD patients are not
consensual among nephrologists.

¢ This Delphi-like panel demonstrated a modest level
of agreement between the Portuguese nephrologists
regarding the optimal approaches for optimal manage-
ment of SHPT in non-dialysis CKD patients.

e The discrete level of agreement between nephrologists
reflects the urgent need to draw consensual guidelines
for treatment and management of SHPT in pre-dialysis
CKD, and the pressing need to develop novel therapeu-
tic approaches.

ACF: Project conceptualization and development of the questionnaire, data analysis, article writing, and revision.
EA: Project conceptualization and development of the questionnaire and article revision.

SB and LC: Article revision.

All authors approved the final version of the paper and agreed with all aspects of the work.

Acknowledgements

The authors acknowledge Evidenze Portugal for the medical writing assistance.

Ethical Disclosures

Conflicts of Interest: ACF has received honoraria for lectures and support for attending CSL Vifor, Bayer, and
AstraZeneca meetings. EA has received honoraria for lectures and support for attending CSL Vifor and AstraZeneca

meetings. SB and LC have no COlI to disclose.

Financing Support: CSL Vifor Portugal provided financial support for this manuscript.
Confidentiality of Data: The authors declare that they have followed the protocols of their work center on the

publication of data from patients.

Protection of Human and Animal Subjects: The authors declare that the procedures followed were in accordance
with the regulations of the relevant clinical research ethics committee and with those of the Code of Ethics of the
World Medical Association (Declaration of Helsinki as revised in 2013).

Provenance and Peer Review: Not commissioned; externally peer reviewed.

REFERENCES

1. Cunningham J, Locatelli F, Rodriguez M. Secondary hyperparathy-
roidism: pathogenesis, disease progression, and therapeutic options.
Clin J Am Soc Nephrol. 2011;6:913-21. doi: 10.2215/CJN.06040710.

2. Habas E Sr, Eledrisi M, Khan F, Elzouki AY. Secondary Hyperparathy-
roidism in Chronic Kidney Disease: Pathophysiology and Manage-
ment. Cureus. 2021;13:e16388. doi: 10.7759/cureus.16388.

3. Wolf M. Forging forward with 10 burning questions on FGF23 in
kidney disease. J Am Soc Nephrol, 2010; 21:1427-35. doi: 10.1681/
ASN.2009121293.

4. Rouached M, El Kadiri Boutchich S, Al Rifai AM, Garabédian M,
Fournier A. Prevalence of abnormal serum vitamin D, PTH, calcium,
and phosphorus in patients with chronic kidney disease: results of

the study to evaluate early kidney disease. Kidney Int. 2008;74:389-
-90. doi: 10.1038/ki.2008.169.

5. Stavroulopoulos A, Porter CJ, Roe SD, Hosking DJ, Cassidy MJ. Relation-

ship between vitamin D status, parathyroid hormone levels and bone
mineral density in patients with chronic kidney disease stages 3 and 4.
Nephrology 2008;13:63-7. doi: 10.1111/j.1440-1797.2007.00860.x.

6. Andress DL, Coyne DW, Kalantar-Zadeh K, Molitch ME, Zangeneh
F, Sprague SM. Management of secondary hyperparathyroidism in
stages 3 and 4 chronic kidney disease. Endocr Pract. 2008;14:18-27.
doi: 10.4158/EP.14.1.18.

7. Kidney Disease: Improving Global Outcomes (KDIGO) CKD-MBD
Work Group. KDIGO clinical practice guideline for the diagnosis, eval-
uation, prevention, and treatment of Chronic Kidney Disease-Mineral



ORIGINAL ARTICLE

Portuguese Kidney Journal e« VOL. 38 « Number 2 ¢ April/June 2024

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

and Bone Disorder (CKD-MBD). Kidney Int Suppl. 2009;113:51-130.
doi: 10.1038/ki.2009.188.

Kidney Disease: Improving Global Outcomes (KDIGO) CKD-MBD
Update Work Group. KDIGO 2017 Clinical Practice Guideline Update
for the Diagnosis, Evaluation, Prevention, and Treatment of Chronic
Kidney Disease-Mineral and Bone Disorder (CKD-MBD). Kidney Int
Suppl. 2017;7:1-59. doi: 10.1016/].kisu.2017.04.001.

Keung L, Perwad F. Vitamin D and kidney disease. Bone Rep.
2018;9:93-100. doi: 10.1016/j.bonr.2018.07.002. Erratum in: Bone
Rep. 2021;14:101084.

Rodriguez-Ortiz ME, Rodriguez M. Recent advances in understanding
and managing secondary hyperparathyroidism in chronic kidney
disease. F1000Res. 2020;9:F1000 Faculty Rev-1077. doi: 10.12688/
f1000research.22636.1.

National Kidney Foundation. K/DOQI clinical practice guidelines for
bone metabolism and disease in chronic kidney disease. Am J Kidney
Dis. 2003;42:51-201.

Doorenbos CR, van den Born J, Navis G, de Borst MH. Possible
renoprotection by vitamin D in chronic renal disease: beyond min-
eral metabolism. Nat Rev Nephrol. 2009;5:691-700. doi: 10.1038/
nrneph.2009.185.

Kim CS. Sp368chronic Kidney Disease Mineral Bone Disorder in Ko-
rean Patients a Report from the Know-Ckd. Nephrol Dial Transplant.
2017,;32:iii236-iii236.

Brandenburg V, Ketteler M. Vitamin D and Secondary Hyperparathy-
roidism in Chronic Kidney Disease: A Critical Appraisal of the Past,
Present, and the Future. Nutrients. 2022;14:3009. doi: 10.3390/
nu14153009.

Con: Nutritional vitamin D replacement in chronic kidney disease
and end-stage renal disease. Nephrol Dial Transplant. 2021;36:566-
-7. doi: 10.1093/ndt/gfaal72. Erratum for: Nephrol Dial Transplant.
2016;31:706-13.

Roizen JD, Long C, Casella A, O’Lear L, Caplan I, Lai M, et al. Obe-
sity Decreases Hepatic 25-Hydroxylase Activity Causing Low Serum
25-Hydroxyvitamin D. J Bone Miner Res. 2019;34:1068-73. doi:
10.1002/jbmr.3686.

De Pergola G, Martino T, Zupo R, Caccavo D, Pecorella C, Paradiso S,
et al. 25 Hydroxyvitamin D Levels are Negatively and Independent-
ly Associated with Fat Mass in a Cohort of Healthy Overweight
and Obese Subjects. Endocr Metab Immune Disord Drug Targets.
2019;19:838-44. doi: 10.2174/1871530319666190122094039.
Saneei P, Salehi-Abargouei A, Esmaillzadeh A. Serum 25-hydroxy vita-
min D levels in relation to body mass index: a systematic review and
meta-analysis. Obes Rev. 2013;14:393-404. doi: 10.1111/0br.12016..
Tebben PJ, Singh RJ, Kumar R. Vitamin D-Mediated Hypercalcemia:
Mechanisms, Diagnosis, and Treatment. Endocr Rev. 2016;37:521-
-47. doi: 10.1210/er.2016-1070.

Petkovich M, Melnick J, White J, Tabash S, Strugnell S, Bishop CW.
Modified-release oral calcifediol corrects vitamin D insufficiency
with minimal CYP24A1 upregulation. J Steroid Biochem Mol Biol.
2015;148:283-9. doi: 10.1016/j.jsbmb.2014.11.022.

Sprague SM, Crawford PW, Melnick JZ, Strugnell SA, Ali S, Mangoo-
-Karim R, et al. Use of Extended-Release Calcifediol to Treat Second-
ary Hyperparathyroidism in Stages 3 and 4 Chronic Kidney Disease.
Am J Nephrol. 2016;44:316-25. doi: 10.1159/000450766.

Sprague SM, Strugnell SA, Bishop CW. Extended-release calcifediol
for secondary hyperparathyroidism in stage 3-4 chronic kidney
disease. Expert Rev Endocrinol Metab. 2017;12:289-301. doi:
10.1080/17446651.2017.1347501.

Sprague SM, Silva AL, Al-Saghir F, Damle R, Tabash SP, Petkovich
M, et al. Modified-release calcifediol effectively controls second-
ary hyperparathyroidism associated with vitamin D insufficiency
in chronic kidney disease. Am J Nephrol. 2014,;40:535-45. doi:
10.1159/000369939. .

Strugnell SA, Sprague SM, Ashfag A, Petkovich M, Bishop CW. Ratio-
nale for Raising Current Clinical Practice Guideline Target for Serum
25-Hydroxyvitamin D in Chronic Kidney Disease. Am J Nephrol.
2019;49:284-293. doi: 10.1159/000499187.

Ennis JL, Worcester EM, Coe FL, Sprague SM. Current recommended
25-hydroxyvitamin D targets for chronic kidney disease manage-
ment may be too low. J Nephrol. 2016;29:63-70. doi: 10.1007/
s40620-015-0186-0.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

Nemeth EF. Pharmacological
mone secretion. Curr Pharm Des.
10.2174/1381612023393387.

Chonchol M, Locatelli F, Abboud HE, Charytan C, de Francisco AL,
Jolly S, et al. A randomized, double-blind, placebo-controlled study
to assess the efficacy and safety of cinacalcet HCl in participants with
CKD not receiving dialysis. Am J Kidney Dis. 2009;53:197-207. doi:
10.1053/j.ajkd.2008.09.021.

Tomasello S. Secondary Hyperparathyroidism and Chronic Kidney
Disease. Diabetes Spect. 2008;21:19-25. 2008.

Cernaro V, Santoro D, Lacquaniti A, Costantino G, Visconti L, Buemi A,
et al. Phosphate binders for the treatment of chronic kidney disease:
role of iron oxyhydroxide. Int J Nephrol Renovasc Dis. 2016;9:11-9.
doi: 10.2147/1JNRD.S78040.

Thadhani R, Appelbaum E, Pritchett Y, Chang Y, Wenger J, Tamez H, et
al. Vitamin D therapy and cardiac structure and function in patients
with chronic kidney disease: the PRIMO randomized controlled trial.
JAMA. 2012;307:674-84. doi: 10.1001/jama.2012.120.

Wang AY, Fang F, Chan J, Wen YY, Qing S, Chan IH, et al. Effect of pari-
calcitol on left ventricular mass and function in CKD--the OPERA trial.
J Am Soc Nephrol. 2014;25175-86. doi: 10.1681/ASN.2013010103.
Erratum in: J Am Soc Nephrol. 2019;30:516.

Ashfaq A, Germain MJ, Paul SK, Broumand V, Fadda G, Nguyen A,
et al. P0901real-World Assessment: Clinical Effectiveness and Safety
of Vitamin D Therapies in Nd-Ckd Patients. Nephrol Dial Transplant.
2020;35:gfaal42.P0901, https://doi.org/10.1093/ndt/gfaal42.
P0901

Cozzolino M, Ketteler M. Evaluating extended-release calcifediol as
a treatment option for chronic kidney disease-mineral and bone dis-
order (CKD-MBD). Expert Opin Pharmacother. 2019;20:2081-93. doi:
10.1080/14656566.2019.1663826.

Cook S, Aikens JE, Berry CA, McNabb WL. Development of the di-
abetes problem-solving measure for adolescents. Diabetes Educ.
2001;27:865-74. doi: 10.1177/014572170102700612.

Crane D, Henderson EJ, Chadwick DR. Exploring the acceptability of a
‘limited patient consent procedure’ for a proposed blood-borne virus
screening programme: a Delphi consensus building technique. BMJ
Open. 2017;7:€015373. doi: 10.1136/bmjopen-2016-015373.

Rose CM, Kagan AR. The final report of the expert panel for the radi-
ation oncology bone metastasis work group of the American College
of Radiology. Int J Radiat Oncol Biol Phys. 1998;40:1117-24.
Wainwright P, Gallagher A, Tompsett H, Atkins C. The use of vignettes
within a Delphi exercise: a useful approach in empirical ethics? J Med
Ethics. 201036:656-60. doi: 10.1136/jme.2010.036616.

Wigton RS, Darr CA, Corbett KK, Nickol DR, Gonzales R. How do
community practitioners decide whether to prescribe antibiotics for
acute respiratory tract infections? J Gen Intern Med. 2008;23:1615-
-20. doi: 10.1007/s11606-008-0707-9.

Taylor E. We Agree, Don't We? The Delphi Method for
Health Environments Research. HERD. 2020;13:11-23. doi:
10.1177/1937586719887709.

regulation of parathyroid hor-
2002;8:2077-87. doi:




