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P.D. Miller, R.BiNagman M. Peacock, et al., Effectd#hosumalon bonemineraldensityand biochemical markers of bone turnovetyeaix results of a phagelinicaltrial, JClinEndocrinoMetab96 (2) (2011) 39402
H.G.Bone,M.A Bolognese, C.K. Yuen, et al., Effectienbsumalireatment anddiscontinuatioronbone mineral density and bone turnover markgrsstmenopausaikomenwith low bonemassJClinEndocrinoMetab96 (4)
(2011) 972980.
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Short Report & Full Access

Clinical Features of 24 Patients With Rebound-Associated

Vertebral Fractures After Denosumab Discontinuation:
Systematic Review and Additional Cases

Athanasios D Anastasilakis &, Stergios A Polyzos, Polyzois Makras, Berengere Aubry-Rozier,
Stella Kaouri, Olivier Lamy

First published: 27 February 2017 | https://doi.org/10.1002/jbmr.3110 | Cited by:20
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Bone 105 (2017)11-17

Contents lists available at ScienceDirect

Bone

journal homepage: www.elsevier.com/locate/bone

Review Article

Discontinuation of Denosumab therapy for osteoporosis: A systematic @ CroseMark
review and position statement by ECTS

Elena Tsourdi ®°, Bente Langdahl ¢, Martine Cohen-Solal ¢, Bérengere Aubry-Rozier ¢, Erik Fink Eriksen /,

Nuria Guanabens ®, Barbara Obermayer-Pietsch hi Stuart H. Ralston?, Richard Eastell X, M. Carola Zillikens **




Position statementeCTS
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B.Uebelhart R. Rizzoli, S.L. Ferrari, Retrospective evaluation of serum CTX levéénaftemaldiscontinuation in patients with

or without prior exposurébisphosphonatesOsteoporosnt (2017)epubahead of print
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B.ZLeder J.N. Tsai, L.A. Jiang, H. Lee, Importance of pramtiptsorptivetherapy in postmenopausal women discontinuing
teriparatide or denosumabthe denosumatandteriparatide follow-up study (DAT4ollowUp), Bone 98 (2017) §38.



http://dx.doi.org/10.1007/s00198-017-4080-6
http://dx.doi.org/10.1007/s00198-017-4080-6
http://dx.doi.org/10.1007/s00198-017-4080-6
http://dx.doi.org/10.1007/s00198-017-4080-6
http://dx.doi.org/10.1007/s00198-017-4080-6
http://dx.doi.org/10.1007/s00198-017-4080-6
http://dx.doi.org/10.1007/s00198-017-4080-6
http://dx.doi.org/10.1007/s00198-017-4080-6

A A study addressing the question of
whether a single infusion @oledronic
acid can prevent the increase in bone
turnover and decrease BMD after
discontinuation of denosumab Is
currently ongoing (NCT02499237).
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XPatientsand physicians should be
advised discontinuing
denosumab without and

consideration of anr

, especially ithose patients

considered at high fracture rixk
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A ChronicKidneyDiseaseMineral and Bone
Disorder(CKBMBD)
I 31 ] z ] Bg R BrHyitD
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x T(bone turnover)

x  M(mineralization)

x V(bone volume)
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* Elevated -+ Decreased
R Laboratory
o '{ abnormalities - FGF-23 -1,25(0H),D,
- PTH ~Calcium
- Phosphorus
9 + Vascular and soft

tissue calcification

CKD-MBD

« Abnormal bone
~Turnover
~-Mineralization
~Volume
-Linear growth
~Strength

Kidney Disease: Improving Global Outcomes (KDIGO) CKD-MBD Work Group. Kidney Int. 2009;113:51-S130
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CLINICAL GUIDELINE Annals of Internal Medicine

Diagnosis, Evaluation, Prevention, and Treatment of Chronic Kidney
Disease-Mineral and Bone Disorder: Synopsis of the Kidney Disease:

Improving Global Outcomes 2017 Clinical Practice Guideline Update

Markus Ketteler, MD; Geoffrey A. Block, MD; Pieter Evenepoel, MD, PhD; Masafumi Fukagawa, MD, PhD; Charles A. Herzog, MD;
Linda McCann, RD, CSR; Sharon M. Moe, MD; Rukshana Shroff, MD, PhD; Marcello A. Tonelli, MD, SM, MSc;
Nigel D. Toussaint, MBBS, PhD; Marc G. Vervloet, MD, PhD; and Mary B. Leonard, MD, MSCE

Ann Intern Med. 2018;168:422-430. doi:10.7326/M17-2640



Persistent albuminurnia categornes
description and range

Al A2 A3

Prognosis of CKD by GFR N I
and albuminuria categones: ZutiEE Moderately Severely

KDIGO 2012 _ mildly e e
increased

<30mg/g 30-300mg/g >300mg/g
<3mg/mmol 3-30mg/mmol =30mg/mmol

MNormal or high

Mildly decreased

Mildly to mederately
decreased

Mederately to
severely decreased

Description and

severely decreased

- 35 | Kidney failure




Diagnosis of CKEMBD:Biochemical Abnormalities

A Monitoring serumlevels ofCa, P, PTH
and ALP beginning CKDOG3a

A 25(OH)Devels might be measured,
and repeated testingletermined by

baseline values and therapeutic
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Diagnosiof CKIDMBD: Bone Abnormalities

A CKD G3a to G5D with evidence of GKIBD and/or
risk factors for osteoporosits

BMD (g/cnr)

I wesuggesBMD testingto assesdracture risk if
results will impact treatmentlecisions

I perform abone biopsyif knowledge of the type of 4 b
renal osteodystrophwill impacttreatment AL
decisions - .

0,993

1 2 3
BMD Young-Adult Age-Matched
(g/em?) (%) T-Score (%) 2-Score

=t
)

101 0.1
91 -0.8

1.120

i we suggest thameasurements o§PTHor bALPcan * - ; o

1.051

103 0.2
100 0.0
96 -0.4
99 -0.1
99 -0.1
97 -0.3
93 -0.2
101 0.1

1.062

be usedio evaluatebone disease because marked] : 108
high or low valuegredict underlying bone turnover |

I we suggeshot to routinely measurebone-derived
turnover markers
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Diagnosis of CKEMBD: Vascular Calcification

lateral abdominal radiographpresenceor
absence oVascularcalcificatior)

echocardiogram(presenceor absence of
valvularcalcificatior)

computed tomography

We suggest that patients with CKD G3a to G5D
with known vasculaor valvularcalcification

be considered ahighest cardiovascular riskt

IS reasonabl¢o use thisinformation to guide

the management o€CKgMBD
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Treatment of CKD-MBD:
Targetedat Lowering High
Serum Phosphate and Maintaining
Serum Calcium



o I»  I» Do Do Do Do

Treatment of CKBMBD Targeted at Lowering High
Serum Phosphate and Maintaining Serum Calcium

treatments shoulde based orserial assessmentsf P, Ca, and PTH
we suggestowering elevated® levels toward the normakange
we suggestvoiding hypercalcemia

In patients receiving phosphat®weringtreatment, we suggestestricting the doseof calciumbased
phosphatebinders

we recommendavoidingthe longterm use of aluminumcontaining phosphate binderand,in patientswith
CKD G5D, avoiding dialysate aluminum contamindagbdgreventaluminumintoxication

we suggestimiting dietary phosphateintake in the treatment of hyperphosphatemia alom& in combination
with other treatments

In CKDG5D we suggesincreasingdialytic phosphateremovalin the treatment of persistent
hyperphosphatemia



Treatment of Abnormal PTH Levels in GKIBD

A In CKDG3a to G5 not on dialysite optimal PTHevel is not known However, we suggest that patientsth
levelsof intact PTH progressively rising or persistently aldtbeeuppernormal limit for the assay be evaluated
for modifiable factors including hyperphosphatemia, hypocalcenhnagh phosphatentake, and vitamin D
deficiency

A In CKDG3a to G5 not on dialysise suggesthat calcitriol and vitamin D analogues not breutinely used It is
reasonable to reservihe useof calcitriol and vitamin D analogues for patients with @QAXoG5 with severe
andprogressive hyperparathyroidism

A In CKD G5Pwe suggest maintainin@THlevelsin the range of approximatelywo to nine times the upper

normal limit for the assay. Weuggest that marked changes in PTH levels in either diresitbim thisrange
prompt an initiation or change in therapy &void progressioto levels outside of this range.



Treatment of Abnormal PTH Levels in GKIBD

In patients withCKD G5Iequiring PTHowering therapy, we suggestlcimimetics calcitriol, or vitamin D
analogues, or a combinationf calcimimeticswith calcitriol or vitamin DAnalogues

In patients with CKD G3a to G5D with severe hyperparathyroidism (HPT) who fail to respond to medical or
pharmacological therapy, we suggestrathyroidectomy



Treatment of Bone With Bisphosphonates, Other
Osteoporosis Medications, and Growth Hormone

A In CKDB53a to G3lwith PTH in the normatangeandosteoporosisand/or high risk offracture, we
suggestreatment as for thegeneral population

A In CKDBG3a to G50with biochemical abnormalitie®f CKBMBDandlow BMD and/or fragility
fractures wesuggest that treatment choices take into account thagnitude andreversibility of
the biochemical abnormalities artle progressionof CKD, with consideration ofomne biopsy.



[ OoTteomndépworn

{ XNN | kau I ﬂ [ XNN I [ XNN IV kat V ﬂ

L™ L™ L™

B Fa

Onwg { Ca. P. PTH Oepanela

ey

OTO YEVIKO < VEPPIKNC
nAnBuoud @ OOTIKIC VOOOU

r . ™ A F O

-
A




[ I O TOV dAdCKEWVI Uaao

Acwf .0 n-hno
Ar53+\| _’P\<|

AR AR <vitD h




Put your feetup

) ; ‘ b\ % .é’
N BT 7 i
Y and have, *’ a good weekend!

ETXAP[I'I A QPPHIN O XAH




