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Volume 168, March 2023, 116647

Cardiac adverse events in bisphosphonate and teriparatide users: An

international pharmacovigilance study
Alexander J.Rodriguez, NiteshNerlekar, Peter R.Ebeling

465 episodes of angina, (otnBayxn)

287 ACA, (otévwon otedaviaiwy)

13,385 arrhythmias, (appuBpuiec)

792 CAD, (otedaviaia voooc)

6743 TE, (BpopPospBoAika emetcodia)

3264 IHD, (Loxatpikn vooog puokapdiou)

1037 myocardial infarcts, (epdppaypata puokapdiov)and
3714 TDP events (HKI empnkuvon QT dtaothpatog)

were recorded across
50,365 alendronate,

52,436 zoledronic acid and
137,629 teriparatide users.
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Cardiac adverse events in bisphosphonate and teriparatide users: An

international pharmacovigilance study
Alexander J.Rodriguez, NiteshNerlekar, Peter R.Ebeling

There was a significant association between alendronate and
zoledronate with all outcomes except Ml (epdpaypata).

Teriparatide use was associated with AF (koATtiikn papuopuyn),
arrythmias (appuBuiec) and angina (otnBayyn) only.

In head-to-head comparisons, teriparatide use was associated with
fewer ACA (otévwon otedpaviaiwv) and CAD (otedpaviaio vooo)
events than alendronate and fewer ACA (otévwon otedpaviaiwv)
than zoledronic acid.

2UVOALKA: YTTEPOXN TNG TEPLITAPATIONG EvavTL aAevdpovatng Kot
(oAevdpovikoU otnv epdavion KapdelayyeLoKwWY CUUBOUATWV.




Osteoporosis International (2023) 34:189-199
Sequential therapy with once-weekly teriparatide injection followed by alendronate versus monotherapy with
alendronate alone in patients at high risk of osteoporotic fracture: final results of the Japanese Osteoporosis
Intervention Trial-05
Satoshi Mori - Hiroshi Hagino - Toshitsugu Sugimoto - Shiro Tanaka - Yuji Mitomo - Kaito Takahashi - Teruki Sone -
Toshitaka Nakamura - Satoshi Soen

Methods Japanese women aged at least 75 years were eligible for the study, if they had primary
osteoporosis and if they were at high risk of fracture. Patients were randomly assigned (1:1) to
receive the sequential therapy (once-weekly subcutaneous injection of teriparatide 56.5 pg for
72 weeks, followed by alendronate for 48 weeks) or monotherapy with alendronate for 120
weeks. The primary endpoint in the final analysis was the incidence of morphometric vertebral
fracture during the 120-week follow-up period.

Results Between October 2014 and June 2020, 505 patients in the sequential therapy group and
506 in the monotherapy group were enrolled. Of these, 489 and 496, respectively, were included
in the main analysis. The incidence of morphometric vertebral fracture during the 120-week
follow-up period in the sequential therapy group (64 per 627.5 person-years, annual incidence
rate 0.1020) was significantly lower than that in the monotherapy group (126 per 844.2 person-
years, annual incidence rate 0.1492), with a rate ratio of 0.69 (95% confidence interval 0.54 to
0.88, P < 0.01). After 72 weeks, no patient had a severe adverse event that was considered
related to the study drug.

31% Awyotepa omtovOUALKA Kataypata twe 120 efdopadeg peta amo
Stadoyikn aywyn (efoouadlaio tepurtapatidn 56,5ug ya 72
eBdopadec akohovBoupevn ano akevopovatn yia 48 eBdopadec) oe
OXEON UE OUVEXN aywyn He povn alevdpovatn ya 120 eBdopadec.



Osteoporosis International (2023) 34:179-188
Comparison of pharmacokinetics, pharmacodynamics, safety, and immunogenicity of teriparatide biosimilar with
EUand US-approved teriparatide reference products in healthy men and postmenopausal women
Steven Fenwick - Vishal Vekariya - Ronak Patel - Pallavi Hajela - Ketul Modi - Prashant Kale - Akshaya Nath

Methods One hundred and five subjects randomly (1:1:1) received single subcutaneous 20
Lg injection of teriparatide biosimilar, EU- and US-teriparatide on 3 consecutive days in this
assessor-blind, three-period, single-dose, crossover study.

Results Baseline demographics were similar across the three-treatment sequence groups.
The 90% confidence intervals (Cl) for the geometric mean ratios (test:reference) of Cmakx,
AUC 0-t, and AUC 0-== were within the predefined bioequivalence criterion of 80.00% to
125.00%, which demonstrated PK equivalence of teriparatide biosimilar to EU- and US-
teriparatide for all primary endpoints. The PD comparability was demonstrated by similar
serum calcium levels. Study treatments were generally well tolerated and showed no
meaningful differences in safety or immunogenicity profiles. There were no deaths, or
serious AEs were reported during this study.

Conclusion The study demonstrated PK bioequivalence of teriparatide biosimilar
to the EU- and US-teriparatide reference products with comparable PD, safety,
and immunogenicity profiles.



PLOS ONE
May 31, 2022
The efficiency and safety of alendronate versus teriparatide for treatment glucocorticoid-
induced osteoporosis: A metaanalysis and systematic review of randomized controlled trials
Zhi-Ming Liu, Min Zhang, Yuan Zong, Ding Zhang, Zhu-Bin Shen, Xiao-Qing Guan, Fei Yin

Results

A total of 4102 patients were enrolled in all 5 studies that met the admission
criteria.

We found that compared with ALE, TPTD could reduce the rate of new vertebral
fracture (RR =0.13, 95% Cl: 0.05—0.34, P<0.00001).

TPTD increased LS bone mineral density (BMD) (0.53, 95% Cl 0.42-0.64,
<0.00001), TH BMD (0.17, 95% CI 0.05—-0.28, P = 0.004) and FN BMD (0.17, 95% ClI
0.05-0.29, P = 0.006) compared to ALE.

However, there was no significant difference in the incidence of non-vertebral
fracture and adverse events between the two groups.

Conclusions

Compared with ALE, TPTD is an effective drug to reduce
vertebral fracture risk in patients with GIOP. Furthermore, long-
term use of TPTD can increase the bone mineral density of LS,
FN, and TH.



BMC Musculoskeletal Disorders (2022) 23:1011
Teriparatide treatment in severe osteoporosis — a controlled 10-year follow-up study
Georgios Kontogeorgos, Emily Krantz, Penelope Trimpou, Christine M. Laine and
Kerstin Landin-Wilhelmsen

Methods: A 10-year follow-up was performed after a prospective, open-labelled study with
teriparatide 20 ug given subcutaneously daily for a mean of 18 months (range 14—24 months)
in 40 women, mean age 69 years, with osteoporosis and vertebral compression. Placebo
treated women, n = 25, mean age 60 years, from a randomized, doubleblind, placebo-
controlled growth hormone trial with daily subcutaneous injections for 18 months, with
osteoporosis were used as controls. Dual energy x-ray absorptiometry and questionnaires
were performed at start, after 18 months, after 36 months and after 10 years. Women, n =
233, of similar age from a random population sample, also served as controls and were
followed in parallel. All fractures were X-ray verified.

Results: Fractures decreased from 100 to 35% in the teriparatide treated patients (p < 0.0001)
to similar levels as in the population sample, 25 to 28% at start and after 10 years,
respectively. Bone mineral density increased on teriparatide but returned to levels at
treatment start after 10 years. Health Related Quality of Life was lower in the teriparatide

group than in the population (p < 0.001) before and, after treatment and at 10 years.

Conclusions: Anabolic hormonal treatment with teriparatide reduced fracture prevalence to
similar levels as in the general population at 10 years’ follow-up. Health Related Quality of Life
was low in osteoporosis and unaffected by bone specific treatment.
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The Real-World Effect of 12 Months of Romosozumab Treatment on Patients With Osteoporosis With a High Risk of

Fracture and Factors Predicting the Rate of Bone Mass Increase: A Multicenter Retrospective Study

Hiroyuki Inose, Akane Ariga, Takayuki Motoyoshi, Kazuyuki Fukushima, Shoji Tomizawa, Tsuyoshi Kato, Kunihiko Takahashi,

Toshitaka Yoshii, and Atsushi Okawa

We retrospectively investigated 106 patients who completed a 12-month romosozumab treatment
for osteoporosis with a high risk of fractures at four hospitals from March 2020 to March 2022.

After 1 year of treatment, the lumbar spine BMD increased by 14.6%, and femoral neck BMD
increased by 5.1%.

Univariate regression analysis found that :

male sex,

high tartrate-resistant acid phosphatase 5b (TRACP-5b) value before romosozumab
administration,

absence of osteoporosis medications before romosozumab administration, and
low baseline lumbar spine BMD

were associated with the extent of lumbar spine BMD increase.

From a clinical perspective, because teriparatide promotes both bone formation and resorption,
patients with low levels of TRACP-5b and P1NP before romosozumab administration may have a

greater BMD increase if they receive teriparatide first and then romosozumab than if they receive
romosozumab only.



Osteoporosis International (2022) 33:2527-2536
Romosozumab efficacy and safety in European patients enrolled in the FRAME trial
Bente Langdahl - Lorenz C. Hofbauer - Serge Ferrari - Zhenxun Wang - Astrid Fahrleitner-Pammer -
Evelien Gielen - Péter Lakatos - Edward Czerwinski - Esteban Jodar Gimeno - Jen Timoshanko - Mary Oates -
Cesar Libanati

Results In FRAME, 3013/7180 (41.96%) patients were European; 1494 received
romosozumab and 1519 received placebo.

Through 12 months, romosozumab reduced fracture risk versus placebo for

* non-vertebral fracture (1.4% versus 3.0%; p = 0.004),

e clinical fracture (1.4% versus 3.6%; p < 0.001),

* new vertebral fracture (0.4% versus 2.1%; p < 0.001) and

* major osteoporotic fracture (0.9% versus 2.8%; p < 0.001),

with results sustained through 36 months following transition to denosumab.

Hip fractures were numerically reduced with romosozumab at month 12 (0.2%
versus 0.6%; p = 0.092).
Romosozumab increased BMD versus placebo at month 12; all patients in the

romosozumab and placebo groups experienced further increases by month 36 after
transition to denosumab. Adverse events were balanced between groups.



Journal of Bone and Mineral Research, Vol. 37, No. 8, August 2022, pp 1437-1445
Efficacy and Safety of Romosozumab Among Postmenopausal Women With Osteoporosis and
Mild-to-Moderate Chronic Kidney Disease
Paul D Miller, Jonathan D Adachi, Ben-Hur Albergaria, Angela M Cheung, Arkadi A Chines, Evelien Gielen, Bente
L Langdahl, Akimitsu Miyauchi, Mary Oates, lan R Reid, Norma Ruiz Santiago, Mark Vanderkelen, Zhenxun
Wang, and Zhigang Yu

The analysis included data from 7147 patients from FRAME and 4077 from ARCH.
Eighty-one percent of patients from FRAME and 85% from ARCH had mild or moderate
reduction in estimated glomerular filtration rate (eGFR) at baseline, and part of this

reduction is likely age related.
Incidence of New Vertebral Fractures at Month 12
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Incidences of adverse events, asymptomatic decreases in serum calcium, and
evolution of kidney function during the studies were similar across all baseline
kidney function groups.

Romosozumab is an effective treatment option for postmenopausal women with
osteoporosis and mild-to moderate reduction in kidney function, with a similar safety
profile across different levels of kidney function.
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Conclusion: Romosozumab was supenorto denosumab in raising the spine
BMD at month 12 in chronic GC users with high fracture nisk. Both drugs were

well-tolerated. Romosozumab may offera new treatment option for GIOP in
high-risk patients.
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2022 American College of Rheumatology Guideline for the Prevention and Treatment of
Glucocorticoid-Induced Osteoporosis

Treatments

Recommended pharmacological treatment strategy

Calcium and Vitamin D

In addition to lifestyle modifications, optimized intake of dietary and
supplemental calcium and vitamin D based on age-appropriate U.5.

Recommended Dietary Allowances,

Bisphosphonates [BP)
Alendronate (oral)
Risedronate (oral)
Ibandronate (oral/ IV)
Zoledronic acid (IV)

PTH & PTHrP Agonists
Teriparatide (TER)
Abaloparatide (ABL)

Anti-RANKL
Denosumab (DEN)

SERM
Raloxifene (RAL)

)aazedeﬂ‘eﬂe—[-ﬁ-ﬂa\

Anti-sclerostin

First line:

Strong recommendation based on
fracture data in GIOP: Oral BP
Conditional recommendation due to
lack of fracture data in GIOP: IV BF=,
DEN, PTH/PTHrP

Conditionally recommended against
due to CVD and thrombaosis risk
unless first-line therapies are
contraindicated or not tolerated:
ROM, SERM

)

Romosozumab (ROM) |

First line:
Conditional recommendation
Oral or IV BP%, PTH/PTHrP or DEN

Conditionally recommended against
due to CVD and thrombosis risk unless
first-line therapies are contraindicated
or not tolerated: SERM and ROM

___——




Osteoporosis International https://doi.org/10.1007/s00198-022-06626-1
REVIEW
A systematic review of cost-effectiveness analyses of sequential treatment for osteoporosis
Guangyi Yu - Suiju Tong - Jinyu Liu - Yuansheng Wan - Min Wan - Sujuan Li - Ruxu You

Published online: 17 December 2022

... ten articles were included in this review.

The most of studies were identified as high quality in CHEERS
(2022) and ESCEO-IOF.

* Generally, the sequential treatments involving abaloparatide,
romosozumab, denosumab, and bisphosphonates may be
considered as the preferred option for osteoporosis with high
fracture risk.
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AoBevrc Umo oYWy VLI OOTE0TMOpWan
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Kaaypa f)kat B £ 2 KOMTOYLLOTO UTTO O0Y WY KOTA TIPOTLUN O LE
kéaypo Loyiou » * 81 wobowiKs)
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s F 15% yLo LELTDV DOTE0T. KOOyl koL
Z 5% yL0 KOmoyo Loy lou (v Twv 75 NAS ~ OXI
ETLOV] | I )
AlomopomygEc AvomopoyEe Avomopoy e AloTapogEg AlomopoyEc
OVIITEQOU | IVWTEPOU MVWTEPOU OVLWTEDOU IVWTEPOU
YOOTPEVIEPLEDD Avorapoy e YOOTPEVIEpLEDU YOOTPEVTEQLKOU YOAOTPEVTIEQLKCL YOOTPEVTEQLKDU
OVIITEpOU T I T T
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1 Awpwogovikn (LV.), Tepimaparién, Romosozumab, Denosumab, Pohotbidoaivn, Bafeootid olvn.
2. Mbwodovied (Peros & 1V, Tepimaparifn, Romaosozumab, Denosumab, Pahotidaivn, Balebobudalvn .

3. Avbwodovika (LV.), De

nosumab, Pahofidaivn, Balebobudaivn.

4. Avbwodovika (Peros & 1V.), Denosumab, Pohofubaivrn, Balebofid aivn.
5 fAudwodovikd (1Y), Polofubaivn, Balebolfubaivn.

&. Aubwodovika (Peros &

1V.], Pohofidalvn, Balebofidalvn.
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-2€ auoOeveic pe WLaitepa vPnAo kivduvo katayportog xapunAng piac,
novu 6&v €xouv akoun Aapel aywyn (T-score < -3,5 | T-score < -2,5 pe
TOLUTOYPOVO LOTOPLKO KOTAyHotoc Loxiov 1 omovéuAou(wv) R 8o
KaTaypatwy), Oswpeitat braitepa wdEALLN wWE EVAapKTIAPLO N
avopoAikn aywyn (tepinapatidén R romosozumab).



NEPINHWH - 2YMIMNEPAZMATA

TEPINAPATIAH

ALlYyOTEPQ TEPLOTATLKA OTEDOVLIALOG
vooou armno ALE, ZOL.

31% AlyOTEpPA KATAYUOTA 22 HLETA
amno aywyn 120 eBdopddwv o oxéon
Hne ALE.

Ta Bloicoduvapa NG teputapatidng
gxouv tnVv bla pappakoduva ki,
avoooouumnepldopd Kol aodhAAELA LIE
TNV teputapatidn.

Ytnv GIOP n teputapatidbn avéavel
TNV BMD Kol LELWVEL T KOTAYLOTA
Y3 EPLOOCOTEPO amo tnv ALE.

18 UNVEC aywyng Le Teputapation
HElWOOV TNV ENMTTWON OAWV TWV
KOTOyLATwV o€ AnBuopo uPnAou
KvdUvou ota eTtimeda Twv LYLWV
HOpTUPWV HE TtapakoAovBnon 10
ETWV.

POMOz0OZOYMAMIH
ZUYKEKPLUEVOL TIALPAYOVTEC EUVOOUV
Vv avénon tng BMD otnv aywyn He
ROMO.

YPnAQ amoteAECUATIKOTNTA KOl
aodaiela tou ROMO otov
EUPWTTAKO TTANBUOUO.
AmnoteAeopatikoTnTa Kol aoPpAAeLd
Tou ROMO og aoBeveic pe xpovia
vedpLkn vooo.

Yriepoxn tou ROMO o€ oxéon Ue To
DENOSUMAB otnv avénon tng BMD
oe aoBeveic pe GIOP.

Mpotwdtepn n Evapén aywync LE avaBoAlko o acBeVeLC TTOAU
vPnAov KwvdUvou yia Kataypo xapnAng Biog
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