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POS1105 EFFECTS OF CHOLECALCIFEROL AND CALCIFEDIOL 
IN OSTEOPOROTIC WOMEN WITH SECONDARY 
HYPERPARATHYROIDISM DUE TO SEVERE VITAMIN 
D DEFICIENCY UNDERGOING ZOLEDRONIC ACID 
TREATMENT: A RANDOMIZED-CONTROLLED TRIAL
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Background: Secondary hyperparathyroidism (sHPTH) due to vitamin D defi-
ciency impairs the bone mineral density (BMD) response to alendronate,1-2 but 
the optimal strategy for its correction in postmenopausal osteoporotic women 
(PMO) about to start zoledronic acid (ZOL) therapy is still unknown.
Objectives: To evaluate the effects of cholecalciferol (D3) and calcifediol 
(25OHD) on serum 25-OH-vitamin D (s25OHD), parathyroid hormone (PTH) and 
BMD in PMO presenting with sHPTH due to vitamin D deficiency.
Methods: PMO with s25OHD <20 ng/ml, sHPTH (PTH >65 pg/ml) and BMD 
T-score at the lumbar spine (LS), femoral neck (FN) or total hip (TH) < -2.5, or 
between -1 and -2.5 plus one vertebral/femoral fracture, were randomly assigned 
to receive a therapeutic dose of D3 (300.000 IU bolus) followed by 175 mcg/
weekly of D3, or 175 mcg/weekly of 25OHD alone, 2 months before receiving 
a single intravenous infusion of ZOL (5 mg). BMD at the LS, FN and TH was 
assessed at baseline and after one year from ZOL. Serum calcium, PTH and 
s25OHD were measured at baseline, and 6- and 12-month after ZOL. Adverse 
and clinical events were ascertained by 3-and 9-month telephone interviews, and 
by 6- and 12-month clinical evaluation.
Results: 45 PMO (25OHD N=23, D3 N=22) were enrolled over one year and 
32 subjects (mean age ±SD 75±10 years, range 51-91) completed the 1-year of 
treatment/follow-up (25OHD N=17, D3 N=15). Most PMO discontinued for proto-
col violation, while three deceased before study ending (25OHD N=1, D3 N=2) 
for reasons not related to the agents investigated. The baseline characteristics 
were comparable in both groups. At baseline mean s25OHD (±SE) was 8±1 ng/
ml in the 25OHD group and 8±1 ng/ml in the D3 group. The corresponding fig-
ures for PTH were 111±6 pg/ml (25OHD) and 117±5 pg/ml (D3). Mean s25OHD 
(±SE) increased in both groups at 6- and 12-month, being significantly greater in 
the 25OHD group (12-month, 56±2 ng/ml) compared to the D3 group (12-month, 
34±2 ng/ml, P<.001) at both time points (Figure 1). PTH (mean ±SE) decreased 
in both groups, being significantly lower in the 25OHD group at 12-month 
(25OHD 46±6 pg/ml versus D3 70±6 pg/ml, P=.007), as shown in Figure 1. BMD 
at the LS, FN and TH increased in both groups (with significant increases versus 
baseline only at the FN) without significant differences between s25OHD and 
D3. In PMO receiving D3 serum calcium remained stable over time, while those 
receiving s25OHD demonstrated a significant increase of serum calcium, with 
2 PMO presenting a value close to the upper limit of the reference range at 
12-month. No patient reported incident fractures or adverse events.
Conclusion: Calcifediol 175 mcg weekly appears more potent in improving 
s25OHD and decreasing PTH concentrations compared to cholecalciferol ther-
apeutic dose (300’000 IU) plus 175 mcg weekly in PMO presenting with sHPTH 
due to severe vitamin D deficiency about to start ZOL therapy. Further studies 
are warranted to clarify implications on BMD improvements on the long-term of 
similar 25OHD and D3 regimens.
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Background: Teriparatide has been shown to increase spine and hip bone min-
eral density (BMD) and to reduce vertebral and non-vertebral fractures. (1) It is 
currently not clear whether the effect of teriparatide is dependent on the baseline 
risk of fracture or osteoporosis (OP) type, a finding that could have an impact on 
our therapeutic decision.
Objectives: Investigate if there is a relationship between teriparatide effect in 
BMD and baseline 10-year fracture probability, assessed using FRAX®, in pri-
mary and secondary OP patients.
Methods: This is a longitudinal, retrospective study including consecutive 
patients with the diagnosis of OP treated with teriparatide for 24 months, with 
a ten-year follow-up period, at our rheumatology department. Demographic, 
clinical, laboratorial, BMD and occurrence of fracture data were collected. 
The 10-year risk of osteoporotic fracture was estimated using the fracture risk 
assessment tool (FRAX) v 4.1 with the Portuguese population reference. Statisti-
cal analysis was performed using the software SPSS 23.0. Correlations between 
continuous variables were evaluated with spearman coefficient. p<0.05 was con-
sidered statistically significant.
Results: Eighty patients (88.8% female, median age 65.00 (59; 75)) were 
included. Forty-nine patients (61.3%) has secondary OP, mainly of cortisonic 
etiology (61.2%, n=30). Before treatment, median lumbar spine BMD was 0.870 
[0.767, 0.964] g/cm2, median T-score of -2.60 (-3.30, -1.90); median total femur 
BMD was 0.742 [0.667, 0.863] g/cm2, median T-score of -2.10 (-2.80, -1.30); 
median femoral neck BMD was 0.671 [0.611, 0.787] g/cm2, median T-score of 
-2.50 [-3.20, -1.85]. Regarding fracture risk, median FRAX-based 10-year major 
fracture risk (with BMD) at baseline was 16% [10.0; 23], and median hip fracture 
risk was 7.2% [3.4; 13.8].
The median variation of BMD, after finishing teriparatide treatment, in the spine 
was 0.107 [0.029; 0.228]; median BMD variation in total femur was 0.013 [-0.013; 
0.068] and median BMD femoral neck was 0.046 [-0.002; 0.109]. We observed 
a numerically superior effect, albeit without any statistical significance, of ter-
iparatide on bone mineral density gain in secondary OP (versus primary OP) at 
lumbar spine, total femur and femoral neck.
Most patients continued anti-osteoporotic treatment with a bisphosphonate 
(81.2%, n=65) and, during follow-up, 17 patients had an incident fracture (8 hip 
fractures and 6 vertebral fractures), median of 5 [1.75, 8.25] years after ending 
teriparatide.
We found a discrete correlation between FRAX-based hip fracture probability 
and the variation of bone mineral density in total femur (Spearman’s coefficient 
0.248, p = 0.04). There was no correlation between FRAX-based major fracture 
probability and and the variation of bone mineral density in the spine or femur. 
When we separately analyze the relationship between the variation in total hip 
BMD and the FRAX-based fracture risk, depending on whether it is a secondary 
or primary OP, we find that the correlation is stronger and only remains in sec-
ondary OP (Spearman’s coefficient 0.348, p = 0.03).
Conclusion: Our data suggest that teriparatide could be an important weapon 
in the treatment of secondary cause OP, particularly cortisonic, and in patients 
at high fracture risk, although further larger studies are needed to confirm these 
findings.
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Background: Parenteral anti-osteoporotic medications are frequently recom-
mended for the management of primary and secondary osteoporosis by NICE 
(1) and EULAR (2) guidelines.
Objectives: This audit aimed at evaluating the efficacy, adherence and safety 
profile of denosumab (D), zoledronate (Z) and teriparatide (T).
Methods: The data of patients initiating D, Z and T from 2012-2021 were 
retrospectively reviewed using electronic medical records at Basildon 
hospital.
Results: We enrolled 146 patients diagnosed with low bone density and on fol-
lowing treatment (3-6 years D (n: 50), 4-5 years Z (n: 50) and 2 years T (n: 46). 
More than 92% were Caucasian females; 41.7% were above 80 years.
T group had more pronounced reduction in bone mineral density (BMD) with a 
mean T-score
(spine:-3.9, hip: -2.6, neck of femur: -2.7; followed by Z group (spine: -2.6, hip:-2, 
neck of femur: -2.5) and D group (spine: -2.3, hip:-2.2, neck of femur: -2.3).
Primary prevention was in 26% and secondary prevention in 73.9%; with the 
commonest fractures at the vertebrae at 40%.
Oral bisphosphonate was the first choice in 63.6% of the cases (please see 
graph1). Intolerance, gastric upset or inefficacies were the commonest reasons 
to avoid them.

After the 3rd Z or 5th D, DXA scan shows improvements or stability in BMD at 
both hip and spinal areas in 88% and 82% respectively; compared to 69.6% after 
completing 2 years of T. The rate of improvement or stability plummeted after the 
10th D and 5th Z (Please see Table 1).

Table 1. Monitoring BMD after courses of D, Z and T.

DXA scan:
changes in BMD:

After
the 5th D

After
the 10th D

After
the 3rd Z

After
the 5th Z

After
2 years of T

Percentage of scanned patients 100% 90% 100% 60% 71.73%
Improved or stable BMD at spine or 

hip areas
82% 75.5%  88% 85.6% 69.6%

Improved or stable BMD at the spine 
but declined at hip area

18% 19.9% 12% 13.3% 24.2%

Declined BMD at both spine and 
hip areas

 4.4%   6%

The course of T was stopped earlier in 28.2% of the cases due to the difficulty in 
taking injections or side effects including nausea, gastric upset, myalgia, insom-
nia, poor renal function, raised PTH, ALP and calcium. Dental issues (not oste-
onecrosis) were the reason to stop Z and D in 2% of each group and 8% choose 
to discontinue D after developing other non-related comorbidities. There were no 
fragility fractures during the treatment courses.
 The outcome after reviewing 91.3% of those who completed or stopped the T 
course shows 39% commenced on D whereas 35.7% and 19% on Z and alen-
dronate respectively leaving 7.1% on drug holiday. After completion of the 10th D, 
78.5% of the reviewed patients were continued on further D injections whereas 
3.5% were switched to T and 17.8% given drug holiday. For those who were 
reviewed after the 5th Z, 94% were switched to D and 5.8% given drug holiday.
Conclusion: D, Z and T were well tolerated and could effectively either maintain 
or improve the BMD at both spinal and hip sites and prevent fragility fractures 
and T was associated with the most pronounced soar in BMD. There were few 
cases of deterioration mainly at the hip area with all groups.
Prior bisphosphonate therapy did not show significant influence on the later 
effects of D, Z or T on BMD. After completion of the treatment for the 3 groups, 
only 30.87 % of the reviewed cases were advised for drug holiday and majority 
were switched to D as Z and T is limited to 5 and 2 years course respectively.
Heterogeneity in decision making exists due to variability in recommending 
these medications, patient preference and mode of administration. To optimize 
the adherence and effects of anti-osteoporotic medications, stratified guidelines 
is required for the long term use of these medications and discontinuation of D.
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Background: FRAX is a computer-based algorithm that calculates the 10-year 
probability of a major osteoporotic fracture and the 10-year probability of hip 
fracture. However, FRAX has several limitations in assessing the risk of fracture 
in patients with rheumatoid arthritis (RA).
In 2013 V.A. Nasonova Reasearch Institute of Rheumatology (Russia) developed 
a predictive mathematical model for assessing the risk of osteoporotic fractures 
in RA, which includes 2 main risk factors: cumulative glucocorticoid dose (GC), 
decrease in BMD in the femoral neck to osteoporosis, and 2 additional factors: 
for patients under 65 years of age - the presence of ischemic heart disease, and 
for people over 65 - a history of gastric ulcer or duodenal ulcer.
Objectives: To compare accuracy of osteoporotic fracture risk prediction in 
patients with RA using the predictive model developed at V.A. Nasonova Rea-
search Institute of Rheumatology (IR) and FRAX.
Methods: This monocentric (single-center) prospective study included 70 
patients with RA, aged 40 to 80 years. The follow-up period - 8.0 ± 1.2 years; 
mean age at the baseline was 55.4±7.8 years old; the mean disease duration at 
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