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Osteoporosis 
 

• Reduction in bone mass with microarchitectural deterioration of bone tissue and subsequent increase in bone 
fragility and susceptibility to fracture 

• The osteoporotic threshold by Bone Mineral Density is a T-Score Value < -2,5   

Chronic Kidney Disease Mineral Bone Disorders 
(either one or a combination of) 

 

• Abnormalities of calcium, phosphate, PTH or vitamin D metabolism 
• Abnormalities of bone turnover, mineralization, volume or strenght and linear growth  

• Vascular or soft tissue calcification  

Post–Transplantation Bone Disease 
 

Post–transplantation bone disease (PTBD) is characterized by changes in bone quality and density as well 
as mineral metabolism, which contribute to increased fracture risk but with a different scenario from 

CKD-MBDs seen in pretransplantation period. 

A problem of DEFINITION… 

Damasiewicz et al., JBMR 2018 



aBMD Turn over  
Mineralization 

Microarchitecture 
Microdamage 

The Complexity of Bone Disease in Renal 
Patients and its Evaluation 

Modified from Ott S, Kidney Int 2016 

NON INVASIVE 
 

• Fracture Risk Assessment Score 
• Circulating markers of bone turnover 

• DXA and Trabecular Bone Score 
• HR p-QCT 

INVASIVE 
 

• Bone Biopsy  
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Bone  
Strength Bone Quality Bone Density 

Physiological and biomechanical factors that lead to bone fracture 



Pathophysiology of PTBD  

Trabecular Bone of 
the axial skeleton 

Cortical Bone 
of the hips 

CJASN 2016  

Post-Transplantation Period 



Steinl GK & Kuo JH, Kidney Int Rep 2021 



PTH 

Bone Formation 

PTH 

Trabecular 
 Thickness 

PTH 

Bone Resorption 

Intracortical  
erosion 

Cortical 
Porosity 

Subperiosteal 
erosion 

The Effect of PTH  on Bone 
Remodelling 



Bover J et al, Seminars in Nephrology 2014 



Fracture Incidence in Adult Kidney 
Transplant Recipients 

4190 KTRs  

All-cause mortality risk  
was increased by as much as 78%  
in patients with MF after kidney  
transplantation compared to those  
without MF.  
 
Among different types of MF, hip and spine 
fractures compared to humerus fractures were 
independently associated with increased all-cause 
mortality risk, whereas there was no such association 
for forearm fractures – the most common fracture in 
this study. 

Location of the first Major Fractures after kidney 
transplantation 

Crude all-cause mortality rate following MF 
event according to different type of MF 

Major fractures (MF) following kidney transplantation 
occurred in 7.4% of kidney transplantation patients. The 
multivariate-adjusted fracture incidence rates were 
highest during the first 6 months following KT, and 86% 
higher in women than in men. 
 

The risk for MF was associated with female sex, higher 
age, previous history of MF, cause of ESRD, pre-transplant 
dialysis therapy and acute rejection.  



In patients in the first 12 months after kidney transplant with an 
estimated glomerular filtration rate greater than approximately 
30 ml/min/1.73 m2 and low BMD, we suggest that treatment 
with vitamin D, calcitriol/alfacalcidol, and/or antiresorptive 
agents be considered 

After Kidney Transplantation 

It is reasonable to consider a bone biopsy to 
guide treatment, specifically before the use of 
bisphosphonates due to the high incidence of 
adynamic bone disease.  

It is reasonable to consider a bone 
biopsy to guide treatment   

There are insufficient data to guide treatment 

after the first 12 months 

2017 2009 

The Black Hole after one year  
Kidney Transplantation 

In patients with G1T–G5T with risk factors 
for osteoporosis, we suggest that BMD testing 
be used to assess fracture risk if results will 
alter therapy.  

In patients with an estimated glomerular filtration rate 
greater than approximately 30 ml/min/1.73 m2, we 
suggest measuring BMD in the first 3 months after 
kidney transplant if they receive corticosteroids or have 
risk factors for osteoporosis as in the general population. 

In patients with CKD G4T–G5T, we suggest that BMD 
testing not be performed routinely, because BMD does 
not predict fracture risk as it does in the general population 
and BMD does not predict the type of kidney transplant 
bone disease.  

The centrality of BMD after Kidney Transplantation 
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Tartrate Resistant Acid Phosphatase Isoform 5b 
TRAP5b 

- Isoform of acid phosphatase cleaved by 
proteases into 5b  

- Not affected by renal function, nor even by 
hemodialysis and peritoneal dialysis  

Bone Specific Alkaline Phosphatase (Bone ALP) 

- 49 aminoacid protein secreted by mature 
osteoblast 

- Not affected by renal function 

Osteocalcin 
- Produced by osteoblasts during bone formation 
- Influenced by renal function 

Carboxyterminal cross linked telopeptide of 
type 1 collagen  

- Cleaved from type 1 collagen by cathepsin-K 
during bone resorption 

- Affected by renal function  

- Monitoring of DENOSUMAB treatment 

Procollagen Type 1 
amiNoterminal Propeptide 

 
- Cleaved by type 1 

Procollagen by proteases 

- Initially TRIMERIC FORMS 
(Hepatic Clearance) and 
then converted to 
MONOMERIC FORMS 
(Renal Clearance) in 
circulation 

  

- TOTAL P1NP (Monomeric 
and Trimeric) 

- INTACT P1NP (Trimeric) 

Bone Turnover Markers 

Have Bone Turnover Markers a predictive role in 
Kidney Transplant Recipients?  

Modified from Greenblatt MB, Clin Chem 2017 



Trend of Circulating Markers of Bone Turnover 
after Kidney Transplantation 

PLoS One 2018 

70 KTRs  5.6 years Median Follow up   

Linear relationship between T-Score of the femoral neck and 
post transplant timespan in kidney recipients 

6 months after KT 



Kaplan-Meier estimator for fracture in kidney 
transplant recipients, stratified by median 
trabecular bone score (TBS)  

Adjusted hazard ratios for lumbar spine trabecular 
bone score to express the gradient of risk for incident 
fractures in kidney transplant recipients. 

Naylor KL, Osteoporos Int 2016 

• Predicts fracture independently of BMD 

By courtesy of Nickolas: Hans et al JBMR 2011 

Trabecular Bone Score (TBS): a measure of MICROARCHITECTURE trabecular bone health 

Kidney transplant recipients with a 
lower TBS were less likely to remain 

fracture-free (P=0.017) 

TBS below median <1.370  
TBS above median ≥1.370 

The gradient of risk for 
fracture was statistically 
significant for TBS scores 
even after adjustment for 
age and sex, and FRAX 
score (with and without 
femoral neck BMD) 



Bone Mineral Density stratified by TBS risk score before KT Bone Mineral Density stratified by TBS risk score 12 months after KT 

«Even when bone density by DXA was in the non-osteoporotic range, TBS assigned 
patients with microarchitectural impairment to a high-fracture risk category» 

CJASN, 2017  

Trabecular Bone Score (TBS) 

In longitudinal analyses, changes in TBS reflected 
the evolution of trabecular microarchitecture and 
failure load at the radius and tibia. TBS may be a 
useful method to assess and monitor bone quality 
and strength in KTRs. 



Three examples of HR-pQCT scans of the distal tibia: (A) normal control; (B) CKD patient; 

(C) age-related cortical porosity with relative preservation of the trabecular compartment.  

Volumetric Bone Mineral Density (vBMD) Parametres 
 Total vBMD 
 Trabecular vBMD 
 Cortical vBMD 
 

Bone Structure Parameters 
 Trabecular Number  
 Trabecular Thickness 
 Trabecular Separation 
 Cortical Thickness 
 

Cortical Porosity Parameters 
 Cortical Porosity  

“…Using HR-pQTC, measures of three-
dimensional (3D) bone geometry, overall and 
compartment-specific bone density and bone 
microarchitecture can be acquired within a scan 
time of 3 minutes…”   

Marques IDB et al, JASN 2019 
Patsch JM et al, Ann N Y Acad Sci 2011 

High‐resolution peripheral quantitative 
computed tomography (HR‐pQCT) of 

the distal radius and tibia 

“…It is observed a marked increases in cortical porosity after kidney 
transplantation especially near the endocortical surface…” 



Kidney Int 2017  

36 KTRs  A small numbers of High Turn Over KTRs 

Bone loss is limited with glucocorticoid exposure remaining a dominant determinant.  
Bone activity, being already 
in the low-normal range in 
most patients at the time of 
transplantation, tends to 
further decline during the 
first post-transplant year. 

Correlation between change in bone area (BAr)/tissue 
area (TAr) and cumulative glucocorticoid exposure 
during the first post-transplant year  

«…it seems that the decline in bone resorption 
precedes the decline in bone formation and that 
changes are more pronounced in patients with 
high bone turnover at baseline…» 

Is the progressive bone loss a real condition?  



The problem of bone loss after kidney transplantation 
Is the progressive bone loss a real condition?  

CJASN 2019 
The proportion of patients with high bone turnover 
decreased 2 years after kidney transplantation (n=27) 

27 KTRs  

The proportion of those with high bone turnover declined from 63% at 
baseline to 19% two years after kidney transplantation, whereas the 
proportion of the patients with low bone turnover increased from 26% to 
52%. Abnormal bone mineralization increased in transplant recipients 
from 33% to 44%. 
 

Bone turnover decreases in kidney transplant in transplant recipients.  
 

The lack of association with biomarkers and bone metabolism emphasizes 
the importance of bone biopsy in differentiation of post-transplantation 
bone disease. 



Am J Transplant 2012 

The relative influence of risk 

factors for fracture on 

fracture risk after kidney 

transplantation. 

“…in patients discharged from the hospital after kidney transplantation 
without corticosteroids, there was a 31% decreased risk of fracture 
requiring hospitalization compared to those discharged on traditional 
corticosteroid-based regimens…” 

Kaplan-Meier plot of time to fracture resulting in hospitalization, 
stratified by immunosuppression regimen. 

USRDS 77430 pts  

2395 fractures  



Twelve-month decreases in trabecular density and whole 
bone stiffness stratified by level of PTH in (A) radius 
trabecular density and (B) whole-bone stiffness. 

• Post-transplantation hyperparathyroidism and elevated 
remodeling rates result in cortical and trabecular losses 
and decreases in bone strength at the peripheral skeleton 

 

• Because more than 85% of the skeleton is comprised of 
cortical bone, our observations suggest that fractures will 
continue to be common complications of kidney 
transplantation, even in the absence of corticosteroids 

The paradoxical effects at the peripheral skeleton 
the possible role of PTH  

J Am Soc Nephrol 2014  

The effect of PTH on bone 

Cortical losses  
linear and driven by greater 

severity of PT hyperPTH 

Trabecular losses  
at the lowest and highest 

levels of PTH 

47 KTRs managed with ECSW into a 1-year study 



Different percentage aBMD changes from 
baseline at various skeletal sites 

Different bone loss according to 
skeletal sites 

• aBMD changes  during the first year after transplantation 
were limited and reached significance at the ultradistal 
radius only (2.2%, p = 0.01) 
 

• Between years 1 and 5, aBMD significantly increased at the 
lumbar spine (LS), while at all other skeletal sites aBMD 
remained stable 
 

• This beneficial trend with regard to post-transplant bone loss 
is most probably attributable to the steroid minimization 
immunosuppressive protocols  



« …all studies showed marked declines in bone 
turnover after transplantation. Reviewing the kinetics 
of the changes, it seems that the decline in bone 
resorption precedes the decline in bone formation 
and that changes are more pronounced in patients 
with high bone turnover at baseline. This pattern 
aligns with circulating bone turnover marker level 
versus time profiles as recently determined in 69 de 
novo kidney transplant recipients.» 

69 KTRs  

Correlation between percentual changes of BTMs (BsAP, P1NP and TRAP5B) and 
percentual changes of aBMD at the LS in the early post-transplant period 
(transplantation baseline–Year 1) 

Percentage changes of BTM 
from baseline at Years 1 and 5. 

BsAP and trimeric P1NP: MARKERS OF BONE FORMATION 
TRAP5b: MARKER OF BONE RESORPTION  

BTMs and PTH levels at the time of transplantation showed a 

direct correlation with aBMD changes. Overall, BTM and PTH 

changes inversely correlated with aBMD changes.  

Findings, however, were not consistent across skeletal sites.  



Bone turnover declines after kidney transplantation and the magnitude of the decline seems to depend on severity of renal 
osteodystrophy at baseline although with an extreme variability according to the different characteristics of the patients 

Some Remarks in PTBD 

Post-transplant bone loss is limited overall with present low-dose glucocorticoid immunosuppression regimens, although it 
still occurs in a subset of patients. 

The weak or absent correlations of BMD or serum biochemistry parameters with histomorphometric findings is of concern, 
because we mostly rely on less invasive assessment tools than a bone biopsy. 

Whether knowledge of bone histology changes after kidney transplantation will allow for identifying more efficacious means 
to reduce fracture risk in the future remains to be demonstrated. 

Bone biopsy studies in kidney transplant recipients so far are hampered by small sample size. 



without vertebral fractures (VFx=0) 
with one vertebral fracture (VFx=1) 
with two or more vertebral fractures (VFx=2+) 

Giannini S, JBMR 2010 

PTH levels in renal transplant patients with or 
without vertebral fractures  

A Kaplan–Meier plot of the time to fracture stratified 
by persistent hyperparathyroidism at 3 months  

(intact PTH  >130 ng/L) 

Perrin P, Am J Transplantation 2013 



Transplantation 2017  

PTH and vitamin D status in patients with end-stage renal 
disease at time of transplantation 

Group 1 (2004-2006): n = 152 KTRs 
Group 2 (2009-2011): n = 137 KTRs  

…severe HPT was 
significantly reduced in 
group 2, and Vitamin D 
deficiency regressed from 
64% to 20%...  

The importance of CKD-MBD management in 
pre-transplantation period  

Kaplan-Meier plot of time to 
fracture stratified by groups 
according to transplantation period. 



Treatment of PTBD 

Phosphorus, Calcium and Vitamin D 
Replacements  

Cinacalcet  

Anti-resorptive Agents   

Anabolic Agents  

In patients in the first 12 months after kidney transplant with an 
estimated glomerular filtration rate greater than approximately 
30 mL/min/1.73 m2 and low BMD, we suggest that treatment 
with vitamin D, calcitriol/alfacalcidol, and/or antiresorptive 
agents be considered (2D).  
 
We suggest that treatment choices be influenced by the presence 
of CKD-MBD, as indicated by abnormal levels of calcium, 
phosphate, PTH, alkaline phosphatases, and 25(OH)D (2C). 
 
 It is reasonable to consider a bone biopsy to guide treatment 
(Not Graded).  
 
There are insufficient data to guide treatment after the first 12 
months. 



Treatment of calcidiol deficiency with either cholecalciferol or ergocalciferol 

• Improvement of calcium balance 
• Improvement of osteoblast and osteoclast  function 
• Potential beneficial effects on immune and endocrine functions  

Persistent post-transplantation hyperparathyroidism with low calcium 
levels that cannot be treated with cinacalcet 

NATIVE VITAMIN D 

ACTIVE D VITAMIN 

• Improvement of femoral neck and lumbar spine BMD 

Vitamin D Replacements in KTRs  

Messa P et al, Nutrients 2017 
Alshayeb HM et al, AJKD 2013 

Cianciolo G et al, AJN 2016 

KDOQI  
Vitamin D supplementation after KT when 
serum 25-OH-D <30 ng/mL accordingly to eGFR 
 

KDIGO 
Vitamin D supplementation as for the general 
population 



Studies of bisphosphonate use in the post-transplantation period have not been 
powered to detect fracture risk reduction 

Patients with eGFR < 30 mL/min/mq → BISPHOSPHONATES SHOULD BE AVOIDED 
 

• Prolonged half-life 
• Potential risk of adynamic bone disease → increased fracture risk 
• Acute worsening in kidney function 

Patients with eGFR >30 mL/min/mq → BISPHOSPHONATES CAN BE USED CAUTIOUSLY 
  
In the first 12 months posttransplantation for patients with: 

• Osteoporosis 
• Osteopenia 
• Normal BMD who are at high risk of fractures 

Alshayeb et al, AJKD 2013 

BISPHOSPHONATE 

▪ Bisphosphonates bind to the surface of bone 
and recirculate in the local microenvironment 
long after treatment cessation, accounting for 
the persistent gains in BMD and continued 
decreases in bone resorption 
 

▪ Prolonged antiresorptive activity due to 
incorporation into bone  

 



N 

NON-NITROGENOUS NITROGENOUS 

The presence of a nitrogen or amino group increases the bisphosphonate’s antiresorptive potency by 10 to 
10,000 relative to early non–nitrogen-containing bisphosphonates, such as etidronate.  

The importance of bound corner (> 125°) in the evaluation of 
bisphosphonates potency 

Drake Mayo Clin Proc 2008  

BISPHOSPHONATE 



Treatment of PTBD 
45 Studies (2698 participants)  

Forest plot of bisphosphonate therapy versus placebo or no treatment 
(control) on fracture after kidney transplantation 

“Bisphosphonate therapy given for 12 months 
at any time after kidney transplantation may 
reduce the risks for fracture” 

…There is very limited information about the 
effectiveness and safety of vitamin D 
treatment and other therapies on patient-
level outcomes in kidney transplant 
recipients…  

…The effectiveness and safety of RANKL 
inhibitors (denosumab), synthetic parathyroid 
hormone (teriparatide), and calcimimetic 
therapy is uncertain due to evidence limited 
to a single study for each therapy and with 
low numbers of events… 

AJKD 2020 



259 KTRs  

Bisphosphonates and early corticosteroid discontinuation can improve BMD 

2 years after transplantation 

2 years after transplantation 

• The first BMD assessment was performed on 
average 9 months post transplantation 

• A second assessment was performed at 2 years 

BISPHOSPHONATE 
USE 

BONE MINERAL 
DENSITY  

EARLY CS 
DISCONTINUATION 

BONE MINERAL 
DENSITY  



Marques IDB  et al, JASN 2019  

We found that KTx itself, 
but not zoledronate, 

decreases bone turnover.  



Monitoring Drug Holiday  

The goal of DRUG HOLIDAY is to maintain the fracture risk at a low level while off therapy 

Continue Drug Holiday: 
- No changes on BMD ≥ 3% 
- Normal Bone Turnover Markers 
- No new fracture  

Bisphosphonate 
treatment  

Reinitiate Bisphosphonate: 
- Decrease in BMD ≥ 4% in the spine or hip 
- Increased Bone Turnover Markers 
- New fracture  

Initiate Denosumab: 
- Decrease in BMD ≥4% in the spine or hip 
- Increased Bone Turnover Markers 
- New fracture 
- Nonadherence or adverse effects or 

controindications  

HSSJ 2016 

a) BMD Changes 
b)Trend of BTMs 

c) Update Assessment of Fracture Risk 
d) Quantitative Vertebral Morphometry 



MCS-F 

Denosumab  

Hungry Bone Syndrome  

The mechanism of action and the effect of 
DENOSUMAB  

Modified from Tartaglione L et al, J Nephrol 2017 



90 KTRs in the first after year transplantation 

44 KTRs Control 46 KTRs Denosumab  

2 Denosumab Administration 
- 2 weeks after KT 
- 6 months after KT 

Exclusion Criteria:  
- Poor or unstable graft function 
- Severe Osteoporosis (T-Score below -4.0) 
- PTH > 800 or PTH < 10 ng/L 
- Calcium < 1.8 mmol/L or Calcium > 2,7 mmol/L 

Change in aBMD from baseline to 6 months and to 12 months 

Denosumab treatment was associated 
with increased aBMD at all measured 
sites. 
 
 
The effect of denosumab was significant at 6 
months at the total lumbar spine and total hip, 
but not quite significant at the femoral neck. 

Denosumab increased aBMD over that in the control group at 12 months at the total lumbar spine by 5.1% and at the total hip 
by 1.9% 



44 de novo KTRs 

«…The TBS is a useful additional score of bone 
health, which may help to better define fracture 
risk…» 
 
«…Treatment with denosumab led to improved 
trabecular bone texture in de novo KTR in addition 
to its beneficial effect on BMD…» 

Lumbar spine aBMD Trabecular Bone Score 

Percentage change from baseline to 6 and 12 months for lumbar spine aBMD and TBS  

 KTRs Control KTRs Denosumab  



McKee H et al,  
Osteoporos Int 2020 

• Both treatments increased lumbar spine BMD; 
however, the effect of denosumab was greater 
compared with that of bisphosphonate treatment 
 

• At year 1, year 2, and year 3, the denosumab 
group recorded higher femoral neck BMD. No 
significant changes in femoral neck BMD at year 1, 
year 2, year 3, and final follow-up was observed in 
bisphosphonate patients 



Forest plot of all included studies evaluating denosumab’s effect on changes in BMD for femoral neck (A), changes in T scores for lumbar spine (B), changes in T 
scores for femoral neck (C)  and incidence of hypocalcemia (D).  

• Effectiveness of denosumab in the 
improvement of BMD among KTx.  
 

• The estimated incidence of denosumab-
associated hypocalcemia in KTx patients with 
adequate kidney function (with eGFR ≥ 30 
mL/min/1.73 m2) is low with calcium and 
vitamin D supplementation. 

The problem of HYPOCALCEMIA 



Cumulative incidence of lower urinary tract infections in the first year after 
transplantation in both study groups 

Transplantation 2017 

• Post-transplant treatment with denosumab to 
prevent bone loss is associated with more 
frequent episodes of urinary tract infection, 
whereas transplant-specific infections occurred 
with similar frequency in both groups. 
 

• Caution regarding urinary tract infections and 
possibly wound, skin, and herpes zoster 
infections is advised when using denosumab 
early after renal transplantation when 
immunosuppression is at the highest level.  



• Patients considered at high fracture risk 
should either continue Denosumab 
therapy for up to 10 years or be 
switched to an alternative treatment 
 

• For patients at low risk, a decision to 
discontinue denosumab could be made 
after 5 years, but bisphosphonate 
therapy should be considered to reduce 
or prevent the rebound increase in bone 
turnover 

Increasing of Serum CTX and P1NP after 
Denosumab Discontinuation 

DENOSUMAB  
Withdrawal 

Bone 2017 



Anabolic Agents 
the uncertain role of TERIPARATIDE  

24 KTRs  
 
- Teriparatide vs Placebo 

 

- Bone biopsy at time 0 and 6 months after KT 

In contrast to studies concerning osteoporosis or steroid-induced osteopenia, 
teriparatide did not improve BMD at any site  

Possible explanation of absence of efficacy 



Lifestyle advice 
• Smoking cessation 
• Limit alcohol intake 
• Increase mobilisation 
• Fall prevention 

Medication review 
• CS minimization if possible 
• 800 IU cholecalciferol daily or 25000 IU monthly 

Management of PTBD (1) 

Assessment of biochemical parametres 
(Calcium, Phosphorus, PTH, Osteocalcin, Beta-CTX, ALP)  

• Weekly until stable in the immediate post-Tx period 
• Accordingly to eGFR after the immediate post-Tx period  

• Hypercalcemia 
⁻ Low/Normal PTH (monitoring, 

medication review) 
⁻ High PTH (Cinacalcet or PTX 

according to parathyroid US)  
 

• Hypophosphatemia  
⁻ Supplementation (20-60 mg/kg 

body  weight daily) 

Alshayeb HM et al, AJKD 2013 
Bouquegneau  A et al, CJASN 2016 

Cianciolo G et al, Am J Nephrol 2016 



 
Lumbar and Femoral DXA (Trabecular Bone Score, 
if available)  
• If eGFR > 30 mL/min/1.73 mq 
• Risk factors for osteoporosis and fractures 

Low BMD 
(T-score ≤ - 2.5) 

Intermediate and Normal BMD 
(T-score ≥ - 2.5) 
NO FRACTURES 

ASSESS BONE TURNOVER  

• Continue calcium and vitamin D 
supplementation 

• VDRA 

• Repeat DXA after 2 years  

Intermediate and Normal BMD 
(T-score ≥ - 2.5) 
+ FRACTURES 

Persistent SHP?  

High BTMs 

Intermedia Value 

Low BTMs 

Consider bone biopsy? 

Anabolic therapy  

DXA scans at 12 months intervals if start therapy 

Management of PTBD (2) 

 
Dorsal spine X-ray: screening for fractures 
• Anterior vertebral body heights vs 

posterior vertebral body heights (20 % 
normal condition or mild fracture; 20-
40 % moderate fracture, > 40-50% 
severe fracture) 

Lombar spine X-ray: screening for fracture 
• Wedge fracture or Biconcave fracture  

 

Antiresorptive  
therapy  

Alshayeb HM et al, AJKD 2013 
Bouquegneau  A et al, CJASN 2016 

Messa P  J of Nephrol 2013 
Cianciolo G et al, Am J Nephrol 2016 

YES 

Calcimimetics 
VDRA 
PTX 

NO 



NOTA 79 NEL 
PAZIENTE CON 
OSTEOPOROSI 

First Line Therapy in primary and secondary prevention is represented 
by bisphosphonates 

Shift from bisphosphonates to Denosumab in presence of 
intolerance, side effects or controindications to 

bisphosphonates (e.g. eGFR <30 mL/min) 

Primary Prevention Secondary Prevention 
(femoral and/or vertebral) 

1-2 Fractures 

In the General Population: absence of bone 
turnover markers in prescribing indications 

Secondary Prevention 
(femoral and/or vertebral) 

3 Fractures 

≥ 1 Fracture + T-Score 
Lumbar or Femoral ≤ - 4  

≥ 1 Fracture + Treatment > 
12 months with prednisone 

≥ 5 mg/die 

First Line Therapy is represented by teriparatide 

Denosumab and Bisphosphonate represent a second-line therapy 



Anti Fracturative Therapy in KTRs: which choices 
in the prescription?  

LIMITI DELLA 
NOTA 79 NEL 

PAZIENTE CON 
CKD/KTRs 

First-line therapy in primary and secondary prevention is 
represented by bisphosphonates 

Shift from bisphosphonates to Denosumab in the 
presence of intolerance, side effects or contraindications 

to bisphosphonates (e.g. eGFR <30 mL/min) 

Primary Prevention Secondary Prevention 
(femoral and/or vertebral) 

1-2 Fractures 

Secondary Prevention 
(femoral and/or vertebral) 

3 Fractures 

≥ 1 Fracture + T-Score 
Lumbar or Femoral ≤- 4  

≥ 1 Fracture + Treatment > 
12 months with prednisone 

≥5 mg/die 

TERIPARATIDE: Low Bone Turn Over 

In KTRs: the centrality of bone turnover 
markers in prescribing indications… waiting 

for Bone Biopsy 

Denosumab or Bisphosphonate: High Bone Turn Over  

Evaluation of Bone Turn Over Markers 








