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= The prevalence of osteoporosis in the United States in adults Theme 1: Safety of Bisphosphonates Theme 2: Safety of the anti-RANKL agent = Due to Increasing prevalence of postmenopausal osteoporosis, the
> 50 years of age is “more than 10 million people overall and = Wang (2017) noted the safety of bisphosphonates versus = Bone et al. (2008) and Keyserlingk et al. (2011) proved need for a safe, effective, and adhered to treatment Is more
33 million have low bone mineral density (BMD) at the hip” olacebo denosumab had a similar safety profile as placebo. Important than ever before.
(DynaMed Plus, 2018). _ | . . = Providers are faced with the choice to select either the historic
| _ = Eriksen et al. (2014) focused on the long-term use of = Deeks (2018) and Lin et al. (2012) concluded no significant Erot Tina treatment. bisphosohonat h p
" To combat postmenopausal osteoporosis, two treatment options bisphosphonates which is crucial due to chronicity of disease difference with denosumab versus bisphosphonates. oy IE PEGETIET DIBPTIDSPHIONAIES, OF USE HE NEWEL, SaTEt, ore
include bisphosphonates and the anti-receptor activator of effective and better adhered to treatment, denosumab.
nuclear factor kappa f ligand (RANKL) agent (denosumab). Adverse Events Risk (within 1-year) * The patient’s needs must be taken into consideration and each
. L . . . decision must be on an individual basis. Therefore, clinicians
= The purpose of this scholarly project is to determine If there Is a * fvens Total Evenls Totol Weigit WLFeA. 955G M Fred 950, ° pamts Yotal Goasts Yot Wakit WIflentSSNcI byt sk should be well-versed on the treatment options for
statistical significance regarding safety, efficacy, and preference Total AES fomems 10 3 i s no swmiia % . 5 B W An iemn T Neoplasms S P
. McClung 2006 B ] T Seeman 2010 0 ‘st 3 33 128% 014001279 4 P postmenopausal osteoporosis available and be able to educate
between bisphosphonates and denosumab. eoR B TERE A | - J§ . . .
:z:::[:::;gu . a74 . 964 100.0%  0.91[0.72, 1.15] * E::;ﬂm:“ “ 927 . #10 10.0%  1.9900.05, 1300 patlentS on the d|ﬁ:erent faCtOFS Of eaCh mEdICatIOn.
u Three databases Wwere SearChed: PUbMed, ClNAH I_’ and ;qe:emgene-w Ehl*:‘l?Elufl'f=3il=-li|]13]_l*=|]% g2k 1 e HE[?WE"EIH'CW:?Tjg;”pu}gfn'lrﬂﬂ NTEEY 1 n 0
i _ _ estfor overall effect Z=0.76 (p = 0.45 i it Faguaers Ada Tees! for overall effect Z= 036 (p=0. Favours Dan  Favours Aln
Cochrane Database of Systematic Reviews. Topics researched i I I n L I o e
included: postmenopausal osteoporosis, bisphosphonates, anti- . TR TR TR R BT 2n s 207 see &0 i0emes i W .
RANKL agent,treatment outcome, adverse effect, and wosAR mmm bR TITHENE F— BB R iiwmEmy o T References
eﬂ:iCacy. Research was conducted from September 12, 2018 to Toal(95% C3 LT %64 1000k 092(063,133 * Total (95% CI o7 964 100.0%  0.95[0.79, 1.15] ]
January 29’ 2019 A” WOFkS pUbI |Shed Wlthln the IaSt 10 yearS_ ?ZEEEE:EEI':::E;31:39[;-:;3?”-52355]_|*=u% S | 1 L‘:E:I.Eil:fw - i{;;.;}}:a(p-niﬁﬁl 27% " | = Beck, T.J., Lewiecki, E.M., Miller, P.D., Felse.nberg, D., l_.iu, Y., Ding, B., & Libanati,.C. (2008). Effect§ of
£l el Favours Den Favours Aln Teest for overall effect Z= 0.50 (p = 0.62) Farowrs Den Favours A denosumab on the geometry of the proximal femur in postmenopausal women in comparison with
alendronate. The Journal of Clinical Densitometry, 11(3), 351-359. http://dx.doi.org/doi:

= The most effective treatment for postmenopausal osteoporosis 10.1016/}.jocd.2008.04.001

Note. Adapted from “Comparison of clinical efficacy and safety between denosumab and alendronate in postmenopausal women with osteoporosis: A meta-analysis,” by Lin T.,

iS denosu mab_ |t iS just as Safe, more eﬂ:icaCiOUS, better adhered Wang, C., Cai, X.Z., Zhao, X., Shi, M.M., Ying, Z.M.... Yan, S.G, 2012, The International Journal of Clinical Practice, 66 (4), p. 406. Copyright 2012 by Blackwell Publishing. Boneéel;l].(;}.,n?;)go(f)g:T)ssr,]é\Ar;]AHe\r(;egéi..tK.,alzzng(l)ers]ré ?.rl_riz)V\e/?pf,p}(—)I;mLEr;Jé;&Sjlan (Qﬁégn/#hézjgofg;féiccti',?fca/
) u | ity urnover i usal w : u ini
to, and more preferred than bisphosphonates. _ _ . . Endocrinology and Metabolism, 93(6), 2149-2157. http://dx.doi.org/10.1210/jc.2007-2814
. p . p p i ) Theme 3: Efflcacy Of BISphOSphonateS Theme 4: EfflcaCy Of the antI'RAN KI— agent Deeks, E.D. (2018). Denosumab: A review in postmenopausal osteoporosis. Drugs & Aging, 35(2), 163-173.
= This scholarly project compares the treatment options available _ . _ . . . http://dx.doi.org/10.1007/540266-018-0525-7
- ” h h h - u Wang (2017) |dent|f|ed the reduced “Sk Of fractures and . Keyserllngk et al. (2011) reported Slgnlflcant redUCtIOnS INn DynaMed Plus [Internet]. (2018). Ipswich (MA): EBSCO Information Services. Record No. 113815, Osteoporosis;
to providers and allows them to choose the best option based on _ s . : . [updated 2018 Mar 28, cited 2018 Nov 03]; [about 69 screens]. Retrieved from
g ’ InCI’eased BMD Wlth bISphOSphonateS Versus placebO. relatlve fraCture “Sk Wlth denosumab VEISUS placebO http://www.dynamed.com/ezproxylr.med.und.edu/login.aspx?direct =true&site = DynaMed&id=113815
the patlent S needs’ Safety’ efﬁcacy’ preference’ and cost. _ - - g - Eriksen, E.F., Diez-Perez, A., & Boonen, S. (2014). Update on long-term treatment with bisphosphonates for
| Erlksen Et al (2014) reported Iong-term use Of u BeCk et al (2008) Identlfled the SuperIOrlty Of denosumab Eost[;;den(Z{pauszl/osteopo;osbis; A systematic review. Bone, 58, 126-135.
- - - . = - ttp://dx.doi.org/10.1016/j.bone.2013.09.023
bisphosphonates had persistent beneficial effects on fracture versus alendronate or placebo in improving BMD. Food and Drug Administration [FDA] (n.d.) FDA approved drug products. Retrieved from
Introduction isk and BMD beyond three years of treatment + McClung et al. (2013) recorded the sustained effects of BB
increased BMD Wlth denosumab over elght yearsl : http:;//wh\l/vws.atccessillata.fda.sgoilscripgs{rcdir/daf/lindf\e/‘x.cfn.]?eveDnt;(()j\;ehrviet.vv.sprocs;sszsAlpplN:=:)205(E;(Z)12)
. e . 1° reemantle, N., Satram-Hoang, S., Tang, E.T., Kaur, P., Macarios, D., Siddhanti, S.,... nvestigators. :

" OSteOPOTOSls 1S deﬁned asS d generahzed Skeletal C-lsorder and - Deeks (2018) COnﬁrmed the Superiority Of denOSU mab in Final results of ’[hej DAPS (Denosumab Adherence Preference Satisfaction) study:.A 24-mor?th, randomized,
iS Characterized by ComprOmlsed bOne Strength aNC improving BMD and belleved It Was pOSSIny due to the grzog,.s(r)]\t/tir:/igzgsir.lgcr);1vz/)|.t1h0e2)|;r/nsgg)1n9aé?ol1n1p_););tgginopausal women. Osteoporosis International, 23(1), 317-
deterioration Of bone quality, Often leading to fragllty fracture” : . International Osteoporosis Foundation. (ZQ1 7). Osteoporosis fast facts. Retrieved from https://cdn.nof.org/wp-

d |ﬁ:e Il ng M OAS . content/uploads/2015/12/Osteoporosis-Fast-Facts.pdf
(DynaM Ed PIUS, 2018) Kendler, D.L., McClung, M.R., Freemantle, N., Lillestol, M., Moffett, A.H., Borenstein, J.,...DAPS Investigators.
. (2011). Adherence, preference, and satisfaction of postmenopausal women taking denosumab or alendronate.

= Most often affects: women > 65 years of age, Asian and Percent Change from Baseline in BMD and Bone Geometry Parameters at Month 24 K Of-teofocrzot /ﬁem;uons/, iz«a)t, 1.I72k5.-1;35.Thtt|9;//ix.%oi.org/1 g.1$07/;00]i8-(()&1;)(-.13:8;011) e

- - eyserlingk, C. V., Hopkins, R., Anastasilakis, A., Toulis, K., Goeree, R., Tarride, J.E., ie, F. . Clinica
CaucaSIan descents; and those Wlth d Sma” bOdy frame- _ _ _ efficacy and safety of denosumab in postmenopausal women with low bone mineral density and osteoporosis:
. Of these aﬂ‘ected one |n tWO women W||| expenence an Parameter PlacebO (n— 533) Alendl‘ona'[e (n— 538) DenOsumab (n— 536) A meta-analysis. Seminars in Arthritis and Rheumatism, 41(2), 178-186.
; _ http://dx.doi.org/10.1016/j.semarthrit.2011.03.005
OSteO OrOtiC fracture in theil’ ||fet|me (I ntel’na'[ional Femoral NeCk' DXA_BM D 140 (088) 299 (080)** 452 (085)** Lin, T., Wang, C., Cai, X.Z., Zhao, X., Shi, M.M., Ying, Z.M.,...Yan, S.G. (2012). Comparison of clinical efficacy
p NarrOW Neck. HSA'BM D 2 11 (O 99) 2 53 (O 92)** 3 85 (O 89)** and safety between denosumab and alendronate in postmenopausal women with osteoporosis: A meta-
Osteoporosis Fou ndation 2017) . . . : . : . analysis. The International Journal of Clinical Practice, 66(4), 399-408.
’ ' Intertrochanter: HSA-BMD 11.16 (0.90) 4.43 (0.82)** 6.99 (0.82)**/\ http://dx.doi.org/https://doi.org/10.1111/j.1742-1241.2011.02806.x
McClung, M.R., Lewiecki, E.M., Geller. M.L., Bolognese, M.A., Peacock, M., Weinstein, R.L.,...Miller, P.D. (2013).
Shaft: HSA-BM D 027 (069) 159 (063)* 573 (0_63)**/\/\ Effect of dgn‘osum.ab on bone minpral densi.ty and biochemical markers of bor\e turnover: 8-year results of a
Abbreviations: DXA (Dual-energy X-ray absorptiometry): BMD (bone mineral density): HSA (hip structure analysis) Zhase 2 clinical trial. Osteoporosis International, 24(1), 227-235. http://dx.doi.org/10.1007/s00198-012-2052-
St at e m e n t O f t h e P r O b I e m *p< 0.05 vs. placebo; **p<0.01 vs. placebo; *p< 0.05 vs. alendronate; *p< 0.001 vs. alendronate Palacios,fS., Agodoa, 1., Bonnick, SI., Van den iergh, J.IIDI., F(ej;reira, ., Pgo, I;.R.,}:& Brown, }J{P. (2015). Trgatment
Note. Adapted from “Effects of Denosumab on the Geometry of the Proximal Femur in Postmenopausal Women in Comparison with Alendronate,” by Beck, T.J., Lewiecki, E.M., Miller, P.D., Felsenberg, SEIGEIEHON fi7 postmenop.ausg women su .optima V7 BRITEENE 0 |91Efe OSP .O nates w Qtransitione 0
’ eD., Liﬁ,tY., Ding, B., &tLibanati, C., 2008, Eournal of gi,inicgl Densitometry: Assessmetnt of Sllzeletal Health, 11 (3), [IJ) 354. Co;)yright ZOSgby Tr?,e International Society for Clinical Densitometry. : denosumab senpaired Wil fsee iomeis o |bandronate. Ti?e jourtiai 0 Ciinical Endisorneiog)y and
. - = . Metabolism, 100(3), E487-492. http://dx.doi.org/10.1210/jc.2014-3594

. Unlted States FOOd and Drug AdmlnIStratlon (U S FDA) Wang, C. (2017). Efficacy and safety of zoledronic acid for treatment of postmenopausal osteoporosis: A meta-
approved the fi rSt bisphosphonate in 1995 and approved ﬁnaI)///S(;S (()jf randgc/)mized C(/)ntrolled trials. American Journal of Therapeutics, 24(5), e544-e552.

ttp://dx.doi.org/10.1097/MJT.0000000000000415

Theme 5: Preference, adherence, and satisfaction between bisphosphonates and the anti-RANKL agent

denosumab in 2010 (Food and Drug Administration, n.d.) _ _ _
= Freemantle et al. (2012), Kendler et al. (2011), and Palacios et al. (2015) recognized the increased adherence and preference of

= This scholarly project will analyze both treatment options to

uncover if there is a statistical significance regarding safety, denosurpab versus alendronate. | - | Acknowled gemen (S
efficacy, and preference due to different mechanism of actions = Keyserlingk et al. (2011) stated denosumab could present as an effective new treatment for osteoporosis with fewer adherence barriers | | | o |
(MOAs) for bisphosphonates and denosumab. than present options. = My advisor, Jeanie McHugo, Chair of the Physician Assistant

Program and PA-C who always went above and beyond to enhance
this project by answering questions, providing critigue, and
encouraging me through this journey.

= Therefore, from a clinical standpoint of adherence and preference, denosumab is clearly superior.

Research QU estion Conclusion = My scholarly project team: Stephanie Gagelin, Ashley Pommer,
. - _ _ _ and Amy Quinn. Your insight and feedback has been gratefully
" In the treatment of postmenopausal osteoporosis, Is there a = Similar safety profiles exist between bisphosphonates and denosumab. appreciated through this process.
atsaztr:Stlk;:iilpﬂgg;rhe;ﬁaetg \t/heerssuasf?jtgﬁg:fl:fna;g’; and preference when = Denosumab is more efficacious in increasing BMD; however, denosumab and bisphosphonates have similar fracture risk incidence. = To the patients who were diagnosed with postmenopausal
) | = Denosumab has a much stronger adherence and preference profile than bisphosphonates. osteoporosis, caring for you during this chronic disease inspired me

= Therefore, the treatment of choice when managing the chronic condition of postmenopausal osteoporosis is denosumab. to research and analyze the best line of treatment.
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