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AB1015 SUSTAINED SYNERGISTIC EFFECT ON BONE 
MINERAL DENSITY TREND WITH SHORT 
TERM COMBINATION OF TERIPARATIDE AND 
DENOSUMAB FOLLOWED BY DENOSUMAB ALONE 
IN POSTMENOPAUSAL WOMEN - A SINGLE INDIAN 
CENTRE EXPERIENCE.

A. K. Aggarwal1, N. Aggarwal2, H. Sharma3. 1institute of Rheumatology & 
Pain, Rheumatology, Ghaziabad, India; 2institute of Rheumatology & Pain, 
Administration and Research, Ghaziabad, India; 3Institute of Rheumatology & 
Pain, Pharmacy, Ghaziabad, India

Background: Use of Teriparatide (PTH) with Denosumab (Dmab) have shown 
to have a synergistic effect on the bone mineral density (BMD) of both Hip and 
Spine1 because Dmab completely inhibits the PTH induced bone resorption and 
does not interfere with the bone formation.
Objectives: Since PTH has a limited period of approved use, a short term (6 
months) use of PTH in combination with Dmab followed by continued use of 
Dmab may show a sustained synergistic effect of the combination.
Methods: The BMD trends from real time data from a central dual-energy x-ray 
absorptiometry (DXA) at our centre in India was studied retrospectively to see if the 
effect was sustained. Women with postmenopausal osteoporosis who were treated 
with a combination of Dmab 60 mg via subcutaneous injection (sc) at 6 monthly 
interval along with PTH 20 mcg sc daily for the first 6 months (Combo), followed by 
Dmab alone for the next six months were inculded in the study group. Average BMD 
at L2, L3 and L4 (sp BMD), and Right and Left Hip (hip BMD) were studied from 
before treatment (a BMD), after the Combo treatment (b BMD) and after 6 months 
of the second injection of Dmab (c BMD). The mean percentage trend change 
between a-b BMD and b-c BMD were evaluated. Out of the patients treated with 
the protocol, 25 were randomly chosen for the retrospective analysis. The least sig-
nificant change (LSC) 2 from a single centre DXA was used to validate the findings.
Results: The percentage change after the treatment for 6 months with the 
Combo was found to be 5.22% in the Spine (LSC= 2.6%)2 and 4.13% in the hip 
(LSC=3.6%)2. The trend after use of Dmab alone was 5.39% in the spine and 
2.93% in the hip showing sustained synergistic effect of the Combo for at least 6 
months with the use of Dmab alone. The effect was more profound in the spine 
than the hip. A p>0.05 was considered statistically significant. Table 1 shows the 
percentage BMD changes.

Table 1. Percentage BMD changes

BMD trend (n=25) sp BMD (LSC – 2.6%) hip BMD (LSC – 3.6%)

a-b BMD 5.22% 4.13%
b-c BMD 5.39% 2.93%

sp BMD - Mean of L2,L3 & L4 Spine BMD, hip BMD - Mean of Right and Left Hip BMD, a-b 
BMD - Percent change in BMD from before treatment to 6 months of PTH & Dmab, b-c BMD 
-Percentage change in BMD form after 6 of Dmab & PTH to next 6 mths Dmab alone and LSC 
– Least significant change from a single DXA machine.

Conclusion: These findings suggest that a short term combination of Dmab 
and PTH for 6 months followed by Dmab alone shows sustained synergistic 
effect on the BMD trend which was more profound in the spine than the hip. 
This would help in judicious and cost effective utilisation of the limited period 
of PTH use.
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OSTEOPOROSIS: PREDICTORS OF EFFICACY AT 12 
MONTHS
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Background: Romosozumab (ROMO) is an antisclerostin antibody that is 
used in the treatment of severe osteoporosis (OP). In March 2019, ROMO was 
approved for use in Japan for treating severe OP in clinical practice, causing an 
increase in its prescription in our institute. Although efficacy data for ROMO have 
been presented in clinical trials, there is a lack of real-world data. In our experi-
ence, ROMO treatment results in significant bone mineral density (BMD) gain in 
some patients, but not all. Therefore, understanding the predictors that enhance 
the efficacy of ROMO treatments to achieve BMD gain is essential.

Objectives: This study investigated the efficacy of a 12-month ROMO treatment 
in patients with OP and explored the efficacy predictors of increased BMD.
Methods: Our study included 52 patients with OP, who were started on ROMO 
treatment between June 2019 and August 2020. The following information was 
collected: 1) baseline characteristics, 2) time-course of BMD (lumbar spine [LS] 
and total hip [TH]) and bone turnover markers (BTM; bone-specific alkaline phos-
phatase [BAP], type I procollagen-N-propeptide [P1NP], type I procollagen-N-pro-
peptide[NTX], and tartrate-resistant acid phosphatase-5b [TRACP-5b]), 3) multiple 
regression analysis results following Spearman’s correlation analysis of increased 
BMD values (%) at 12 months and BL characteristics, including BTM change (%) 
at one month, to investigate the efficacy predictors of ROMO.
Results: 1) The mean age of the participants was 72.9 years (48 female and four 
male). Of the 52 understudied patients, 78.8% had past insufficiency fractures, 
whereas 21.2% had been treated with concomitant prednisolone. Furthermore, 21 
patients had primary OP, 20 had rheumatoid arthritis, nine had glucocorticoid-in-
duced OP, and two had other conditions. Pretreatments for OP were bisphosphonate 
(33 patients), vitamin D (6), none (5), selective estrogen receptor modulator (4), and 
denosumab (3). 2) Both mean LS- and TH-BMD significantly increased in the patients 
for whom ROMO administration was continued for 12 months. The average percent-
age changes of LS- and TH-BMD were 7.1% and 1.6% at six months and 11.7% and 
3.0% at 12 months, respectively (Figure  1). However, BAP and P1NP increased 
steeply at one month, followed by a gradual decrease. As observed, the average 
percentage changes of BAP and P1NP were +70.1% and +166.8% at one month, 
+50.3% and +91.7% at six months, and +24.4% and +41.5% at 12 months, respec-
tively. The results also showed that TRACP-5b decreased from one to 12 months, with 
the average percentage changes being −22.9% at one month, −13.8% at six months, 
and −17.7% at 12 months. Moreover, NTX, a bone-resorptive marker, was slightly 
increased during ROMO treatment. 3) Multiple regression analysis results revealed 
that the baseline BAP and percentage calcium changes at 12 months were significant 
factors positively correlated with the percentage change of LS-BMD at 12 months. As 
observed, the baseline T-score of LS-BMD was a significant factor negatively corre-
lated with the percentage change of LS-BMD at 12 months. The standardized partial 
regression coefficient values were +0.68, +0.26, and −0.40, respectively. Moreover, 
the multiple regression analysis results revealed no significant factor that was corre-
lated with the percentage changes of TH-BMD at 12 months.

Figure 1.

Conclusion: ROMO treatments rapidly increased BMD, especially LS-BMD, and 
changed BTM after one month. Baseline BAP were correlated with increased 
LS-BMD but not with TH-BMD. The factors correlated with increased BMD may 
differ between LS-BMD and TH-BMD.
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AB1017 RADIOFREQUENCY ECHOGRAPHIC MULTI-
SPECTROMETRY (REMS) AND DUAL-ENERGY X-RAYS 
ABSORPTIOMETRY FOR THE EVALUATION OF BONE 
MINERAL DENSITY IN A PERITONEAL DIALYSIS 
SETTING
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Background: Radiofrequency echographic multi-spectrometry (REMS) is a 
novel ultrasound-based technique that has shown good reliability in the assess-
ment of bone mineral density (BMD).
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Objectives: The aim of this study was to compare the performance of the REMS 
BMD assessment with dual-energy X-rays absorptiometry (DXA) in a cohort of 
patients affected by end-stage renal disease undergoing peritoneal dialysis (PD).
Methods: Consecutive patients referring to the PD clinic of our hospital were 
enrolled. Lumbar spine and proximal femur REMS scans were performed, and 
lumbar spine (anteroposterior and laterolateral) and proximal femur DXA scans 
were performed as well. Clinical data were extracted from medical records. The 
risk assessment outputs of two fracture risk algorithms (FRAX and DeFRA), cal-
culated upon the worst BMD obtained from either technique were compared as 
well. Analysis of variance (ANOVA) with post hoc analysis (Bonferroni) and a two-
sided Student’s t-test were used to estimate the absolute differences between 
groups. Written informed consent was obtained from all participants included 
(protocol 1483 CESC).
Results: 41 total patients were enrolled (Table 1). No significant differences were 
documented between the BMD T-scores measured through DXA or REMS at 
the proximal femur. At the lumbar spine, the DXA laterolateral T-score was not 
significantly different from that of REMS, while the DXA anteroposterior T-score 
was significantly higher than both the anteroposterior DXA and the REMS meas-
urements (Figure 1, panel A and B). When either DXA or REMS was adopted, no 
significant difference in the fracture risk estimate was found for both algorithms 
(Figure 1, panel C and D).

Table 1. anthropometrics, clinical and biochemical characteristics of the 
enrolled sample. CKD, chronic kidney disease; PTH, parathyroid hormone; 
ALP, alkaline phosphatase; IQR, interquartile range; VFA, vertebral frac-
ture assessment.

Sample size (M) 41 (29)

Age (y)  
Median [IQR] 62 [52-73]
Height (cm)  
Median [IQR] 170 [165-176]
Body weight (Kg)  
Median [IQR] 74 [61-83]
Body mass index (Kg/m2)  
Median [IQR] 25 [22-27.8]
Disease duration – CKD (months)  
Median [IQR] 132 [48-140]
Dialysis duration (months)  
Median [IQR] 10 [3-24]
S-calcium (mg/dL)  
Median [IQR] 9.1 [8.6-9.4]
S-phosphorous (mg/dL)  
Median [IQR] 5.4 [4.6-6.4]
PTH (pg/mL)  
Median [IQR] 31.4 [22.8-46.8]
25OH Vitamin D (nmol/L)  
Median [IQR] 53 [36-72]
Patients with morphometric fractures (VFA) 15%
Patients with femoral fractures 2.4%
Total n° of morphometric fractures 12

Figure 1. comparison of the mean T-scores (error bars represent 95%CI) measured with DXA 
and REMS at the lumbar spine (panel A), and at the femur (panel B). Comparison between 
the DeFRA DXA and REMS-derived outputs (panel C) and FRAX DXA and REMS-derived 
outputs (panel D) raw and after correction for TBS. DeFRA, FRAX-derived risk assessment 
tool; FRAX, Fracture Risk Assessment tool; AP, anteroposterior; LL, latero-lateral; TH, total hip; 
FN, femoral neck; TBS, trabecular bone score.

Conclusion: Our data showed a good agreement, in a real-life PD setting, 
between the DXA and REMS-derived BMDs and in the consequent fracture risk 
assessment obtained with the FRAX or DeFRA tools.
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Background: Data on the relationship between peritoneal dialysis (PD), BMD 
and aortic calcifications (AOC) are lacking.
Objectives: to study the relationship between the degree of AOC and DXA and 
Radiofrequency Echographic Multi-Spectrometry (REMS) acquisitions.
Methods: Consecutive patients referring to the PD our clinic were enrolled. 
Lumbar spine (LS) and proximal femur REMS scans were performed, and 
LS (anteroposterior and laterolateral) and proximal femur DXA scans were 
performed as well. The degree of AOC was assessed through the semiquan-
titative score described by Kauppila et al, and applied to the laterolateral 
LS DXA scans. To test for correlations between different variables, we used 
the Pearson’s correlation for continuous variables and Spearman’s rho for 
discrete variables. Multiple regression analysis was performed to adjust for 
age and body mass index (BMI) the correlation between BMD and the CKD 
duration. Written informed consent was obtained from all participants (proto-
col 1483CESC).
Results: 41 total patients were enrolled (29 males, 19 females). Median disease 
duration of CKD [IQR]: 132 months [48-140]. 15% had vertebral fractures at the 
DXA Vertebral Fracture Assessment (VFA). The median calcification score [IQR] 
was 2 [0-6] (min-max 0-20). We found a statistically significant positive correla-
tion of moderate strength between the total calcification score and the difference 
between the DXA AP T-score and the DXA LL T-score at the LS (p<0.01, Spear-
man’s rho = 0.402), Figure 1.

Figure 1. scatter plot reporting the relationship between the difference between the AP and LL 
T-scores and the aortic calcifications score.

After adjustment for confounders, we found a significant negative between the 
LS and femoral neck BMD measured through REMS and CKD duration (Table 1). 
The same correlation was not significant then BMD was assessed with DXA.
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