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AHAQXH 2YMOEPONTQN

Twntikn apopn and AMGEN HELLAS



MEPIZTATIKO MNMPO2 2YZHTHzH

Ffuvaiko nAwkiog 68 stwv ocuvtaélovyxocg AY

ATOMLKO OLVOLLVIOTLKO

Hriia opoBetikni PA oo 10stiac uno aywyn pe pebotpetatn 12,5
mgr/eBdopada pe YapnAn evepyotnta vooou TnVv TeAeuTala 5etia.
NoAalotepa -pPeTA TNV apxLkn dtayvwon - Aqdn ya 2 €tn
npedviloAovne 5mgr nuepnoiwg

Amto 4etiac AnYPn SSRIs . Yréptaon umno aywyn .Aouto LoTopPLKO [-]
Yyoc¢ =161cm

Bapoc = 57 kgr [ tpocdatn anwAsla Bapouc 14 kA o 12pnRvec |
Kanviopa [ -]

AAKOOA [-]

lotopko # pntepac [-]

Hriia doknon - looppomnnuévn dtatpodn

Epupnvapxn o€ nAtkia 13 etwv - Eppnvomnavon os nAtkia 51 etwv



MEPI2ZTATIKO MNPOz 2YZHTH2H

 DEXA npo 10etiag Tsc OMzZ =-1,2

Tsc AP IZXIOY = -0,8 AAYN
aofeotiov/D3

* DEXA mpo 2ctioag Tsc OMziz= -2,3
Tsc AP 12XI0Y=-2.1
Oplako¢ FRAX - AnYn aoBeotiouv/D3

 DEXA 2020 Tsc OM2z =-2,7

Tsc AP 12XIOY =-2,6

AIATNQ2TIKH KAI OEPAMEYTIKH MNMPOZEITIZH ???



2YTKENTPQZH ZTOIXEIQN NMPOZMATOY EAENXOY

* Ro OMZZ PR/ OMZZ PR = ywpic maboAoyka
gupnuoTa

* EPTA2THPIAKO2 EAENXO2
Ht=39,5 A=5780 TKE=15 cRP=0,36mgr/dL
Ca=9,6 P=3,8 Alb=4,1 23(OH)D3=28ng/ml
vet=28 SGOT=20 SGPT=21 ALP=88 TSH=1,7
Kpeatwivn=0,79 =92 H/® Aguk =XwpL¢
rnio®@oAoyLka evpnpota
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ENIETHMONIKH OMAAA EPTAZIAX OITEONOPOIHI -

-

—

TFENIKH TPAMMATEIA YIIOYPTEIOY YTEIAE

ENITPOITH 1A THN TAPAKOAOY@HEH THE
GAPMAKEYTIKHE AAITANHE, THN OAOKAHPQEH TON
AIATNOQETIKQN/OEPANEYTIKAN MPATOKOAAQN KAI
TH AHMIOYPTIA MHTPQON AZOENQN
(PEK 505/Y0AA/13.10.2017)

ENIZETHMONIKH OMAAA EPTAZIAE
OEXTEOIIOPQEHE

Katdmy autwy, ot tepmtwoels acfevmv pe avaykn aywyns eivat ou e&g:

ZmovauAiko kataypa xaunAnc Blag

Kétaypa woyiov yapning plag

[leproodtepa amd éva étepa Katdypata xaunins Blag (my kartaypa kepkidag)

Métpnon ootikic mukvotnTag wyiov (oAkd woyio 1 avyévag pnpuaiov) 1/kat

OM.ZZ pe T scores-2,5

5. Métpnon ootikng mukvomtag pe T score petadd -1,0 ko -2,5 (ooteomevia) aAAd pe
10-em) kataypatikd kivduvo (FRAX) =2 10% yia peilov 0oTE0OTOPWTIKO KATOY P
n/xat 2 2,5% yw kataypa woyiov, ywa @topa nitkiag 50-75 £twv.

6. Métpnon ootikng mukvomtag pe T score petadd -1,0 ko -2,5 (ooteomevia) aAAd pe

10-em) kataypatikd kivduvo (FRAX) = 15% yia peilov ooteomopwTikd Kétoypa

n/kat 2 5% yua kataypa wylov, yu dropa nAtkioag dvw twv 75 eTwv.

L .

e kGBe GAAN TEPIMTWON GCUVICTATAL EMAVEKTIUNON G& XPOVIKO SLAGTNUA OXL KPOTEPO TOU
EVOG £TOVC, EKTOC £V 0TO PECOSIAoTNHA TipoKO EL KdTaypa yaunAns Blag, cuvvoonpdtnta

N GAAN QappaKevTIKy aywym.



IIPOXAOKIEYX KAI YXTOXOI
ENAPEH OEPAIIEIAY. OLTEOIIOPQYHX

BEATLOTN QTTOTEAEOHATIKOTNTA OTN HELWON KOTAYHATWY

Aodalsia kat avoyn

Mn KoTwTEPOTNTA KAl E£L SUVATOV AVWTEPOTNTA EVAVTL
aAAwv Oespamnelwv

Ikavomowntik cuppepdwon aacBevoulc - EUKOAN xpnron

Avaloyia npoodokiwv 6cov adopd TLun pappaKou-
antoteAeopatikotntac [ cost effectiveness evidence ]
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ORIGINAL ARTICLE

Check for
The 2018 Guidelines for the diagnosis and treatment of osteoporosis | updates

in Greece

Polyzois Makras " - Athanasios D. Anastasilakis >~ - George Antypas®* - Efstathios Chronopoulos*® -
Evangelia G. Kaskani®® - Aikaterini Matsouka’ - Dimos K. Patrikos*” - Konstantinos D. Stathopoulos®®
Symeon Tournis*? - George Trovas® - Christos Kosmidis*'®
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TENIKH FPAMMATEIA YIIOYPTEIOY YTEIAX

ENITPOIIH IA THN TAPAKOAOYOHEH THE
®APMAKEYTIKHE AATIANHE, THN OAOKAHPQEH TON
AIATNQETIKQN/OEPATIEYTIKON NPATOKOAAQN KAI

TH AHMIOYPI'IA MHTPOON AZOENQN
(®EK 505/Y0A4/13.10.2017)

EMIZETHMONIKH OMAAA EPTAZIAL
OLTEONOPQIHE

AATOPIOMOZ ®APMAKEYTIKHI ANTIMETQNIZHE OXTEONOPQIHE (2017)
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Archives of Osteoporosis (2019) 14:39
https://doi.org/10.1007/s11657-019-0584-3

ORIGINAL ARTICLE

The 2018 Guidelines for the diagnosis and treatment of osteoporosis
in Greece

Polyzois Makras ' - Athanasios D. Anastasilakis*” - George Antypas™* . Efstathios Chronopoulos™* -

Evangelia G. Kaskani®* . Aikaterini Matsouka? - Dimos K. Patrikos*” - Konstantinos D. Stathopoulos®® -

Symeon Tournis > - George Trovas” - Christos Kosmidis*'®

MPQTO BHMA:
Aipwo@ovika (per os, 1V),
Denosumab, SERM'’s

®

Check for
updates

BMD:<-25

or

Vertebral fracture
and/or
Hip fracture
and/or
2 2 nonvertebral fractures

or

Osteopenia with FRAX score:
2 10% for major fracture
and/or
2 2.5% for hip fracture
(up to 75 years old)

2 15% for major fracture
and/or
2 5% for hip fracture
(older than 75 years)

|

-bisphosphonates(iv)

upper Gl troct problems)
-bisphosphonates(peros & iv)
no upper Gl troct problems)
-denosumab

-raloifene

-basedoxifene

1" Step




ENIETHMONIKH OMAAA EPTAZIAX OITEONOPOIHI -
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TFENIKH TPAMMATEIA YIIOYPTEIOY YTEIAE

ENITPOITH 1A THN TAPAKOAOY@HEH THE
GAPMAKEYTIKHE AAITANHE, THN OAOKAHPQEH TON
AIATNOQETIKQN/OEPANEYTIKAN MPATOKOAAQN KAI
TH AHMIOYPTIA MHTPQON AZOENQN
(PEK 505/Y0AA/13.10.2017)

ENIZETHMONIKH OMAAA EPTAZIAE
OEXTEOIIOPQEHE

®APMAKEYTIKH ATQI'H

1. Z1i¢ pETEpunvVoTaVolakes yuvaikeg £xouvv Sieday0el TOAATALG TTOAVKEVTPIKEG HEAETES
QAAG KAl PETR-QVAAUOELS QVO@OPLKA OTNV  QVTIKATAYUATIKY  dpdon Sl opwy
QAPHAKEVTIKOV 0UoL@Vv. Ot evSEEEls TNG avTIKATAYUATIKIS SpAaNS TWV PUPHAKEVTIKOVY
0LOLMOV TIOV KUKAo@opovy ot EAAGSa, tapabétovral otov [Mivaka mov akoAovBeL.

EMZITHMONIKH OMAAA EPTAZIAZ OITEONOPQIHE u
QapUAKEVTIKT] Oy wYT) AVTIKaTaypatiky dpaomn
ZmovSiulikd Mn omovéuvAwd | loylou
Alevépovatn + + -
Pwoedpovdtn + - -
Ipmavdpovdtn - +*
ZoAebpovatn + + +
Denosumab + + +
Pahofupalivn +
Bagebotupalvn + +*
Pavelikd otpovro (aywyn 20 ypapuncg) |+ + +*
Tepumopotin + +

* Post hoc avddvon: (n évbeln apopd eldkéc katnyoples aobevmv pe ouykekpLévn nikla,
T-score 1 TponyoUpEVO KATAY L.



DENOSUMAB VS AIOQIDOONIKA

ATIOTEAECHATIKOTNTA ~AVTIKOTOYLOTLK 6paon
AedopEva pakpoxpovLac xopnynonge
Aodalelo kal avoxn

YUUHOpdwWOoN — Lkavormoinon acBevwv



AedopEva pakpoxpoviac xopnynonce



Update on long-term treatment with bisphosphonates for
postmenopausal osteoporosis: A systematic review

Enk F. Eriksen **, Adolfo Diez-Pérez ", Steven Boonen '

EF. Ervisen et ol / Bone 58 (2004) 126135
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Pivotal Phase 3 Fracture Trial Extension Study

Ve

Year O 1 2

-
Continued

- Denosumab
Treatment
ﬁ Cross-over

= Denosumab
|| Treatment

Year

= All patients who completed the pivotal phase 3 fracture trial (completed their 3-year visit, did
not discontinue investigational product, and did not miss more than 1 dose) were eligible to
participate.

SC = subcutaneous; Q6M = once every 6 months

Adapted from: Bone HG, et al. Lancet Diabetes Endocrinol. 2017; 5: 513-523.



2.
AmnoteAEcHOTIKOTNTO
Avtikataypotikn dpaon



Change in Lumbar Spine and Total Hip BMD Through 10 Years With
Denosumab Treatment

Placebo (n=3906) === = = =1 Crossover denosumab (n=2207) — LONg-term denosumab (n=2343)

Lumbar Spine Total Hip

N
S
]
[EY
o
]
o

FREEDOM Extension : FREEDOM Extension

)] (00}
1 1

Percentage BMD Change From Baseline
Percentage BMD Change From Baseline
D
1

Study Year Study Year

2p<0.05 compared with FREEDOM baseline. p<0.05 compared with FREEDOM and extension baselines.
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Total hip BMD change (%)

10

@ Denosumab
© Zoledronate
© Alendronate
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Nature Reviews | Endocrinology



Results: Figure 5. Percentage Change from Baseline in Total Hip BMD at
Month 12 in Head-to-Head Studies of DMADb vs Bisphosphonates!-3->

Treatment-naive

1.0%?*
4 —_ |
DMAb
Pre-treated Pre-treated Pre-treated Pre-treated
1.1%"°
3 7 ALN | 0/.a |
- 0.9%2 1.6% DMAb 1.4%?
DMAb |

Percentage Change in Total Hip BMD From Baseline
N
1

1.1% 2.3% 06% 1.9%

Data are least-squares means and 95% confidence intervals. 2p < 0.0001; "p < 0.001.
ALN, alendronate; BMD, bone mineral density; DMAb, denosumab; IBN, ibandronate; RIS, risedronate; ZOL, zoledronic acid.
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ORIGINAL ARTICLE JBM:B:

Journal of Bone and Mineral Research, Vol. 34, No. 6, 2019, p. 1033-1040

Relationship Between Bone Mineral Density T-Score and
Nonvertebral Fracture Risk Over 10 Years of

Denosumab Treatment BEATIZTH ANAMENOMENH
S Ferrari,"* C Libanati,” Celia Jow Fang Lin,’ JP Brown,* F Cosman,” E Czerwiriski,” LH de Gregério,” EAATTQZH KINAYNOY MH
J Malouf-Sierra,® J-Y Reginster,” A Wang,” RB Wagman,® and EM Lewiecki'® STTONAYNAIKOY KATAITMATOZ

ME YWHAOTEPH TIMH T-score
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» Achieved T-score >-1.5 TS
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Fig. 3. Percentage of subjects with a total hip T-score <-—25 at & by 2.0 '*"-..__.__1
FREEDOM baseline attaining T-scores of >-2.5, > =20, and >-1.5 G‘j Rt N
after 3 and 10 years of denosumab treatment. N = number of subjects 10 - T
randomized to denosumab in the FREEDOM study and enrolled in the ' I ! ! I I '
Extension who had a T-score of <—25 at the total hip at FREEDOM -3.0 -1.5 -2.0 -13 -1.0 -0.5
baseline and an observed T-score at the time point of interest; Taial Hlp T-score

n= number of subjects with a total hip T-score above threshold;
BL = baseline



H MAKPOXPONIA OEPANEIA ME DENOSUMAB - 10 ETH-
AY=ANEI THN BMD THz 2z KAl MEIQNEI TH 2YXNOTHTA
EMOANIZHZ NEQN 2NMONAYAIKQON KATATMATQN

B Placebo » | Long-term Denosumab M Cross-over Denosumab

Lumbar Spine B Seriesl; 2M3Seriesl; 3; 3,1

B Seriesl; 1;2,2
M Series2; 4; 1,5
M Serieg 25@ i‘eé‘z
} r 7;1,8
| ries2; 3; 1,1 M Series2; 5; 1,2
ries2; 1 ‘
ries2; 2;

3 4/54 6 7/84 9/10
Years of Denosumab Treatment

FREEDOM Extension 21.7%¢
b

b

16.5%¢

Yearly Incidence of
New Vertebral Fractures (%)

Percentage Change From Baseline

B Seriesl; 2M3Seriesl; 3; 3,1
1 1 1 1 1 1 1

B Seriesl; 1;2,2
b Series2; 6; 1,9
# Series2; 5; 1,5 Series2;7; 1,
M Series2; 4; 0,9
Study Year

| 1 1
01 2 3 45 6 7 8 9 10
1/24 3 4/54 6/7¢

Years of Denosumab Treatment
BMD data are LS means and 95% confidence intervals. 2P < 0.05 vs FREEDOM baseline. °P < 0.05 vs FREEDOM and Extension baselines. ‘Percentage change while on

denosumab treatment. YAnnualized incidence: (2-year incidence) / 2. Lateral radiographs (lumbar and thoracic) were not obtained at years 4, 7, and 9 (years 1, 4, and
6 of the Extension).

Yearly Incidence of
New Vertebral Fractures (%)




H MAKPOXPONIA OEPAMEIA ME DENOSUMAB - 10 ETH -AY=ANEI 2ZYNEXQZ KAI XQPIz
PLATEAU THN BMD TOY OAIKOY 12XI0Y KAl OAHIElI 2E MEIQOMENH ZYXNOTHTA MH
2MONAYAIKQN KATATMATQN
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10 years of denosumab treatment in postmenopausal x ®
women with osteoporosis: results from the phase 3 '
randomised FREEDOM trial and open-label extension

Henry G Bone, Rachel B Wagman, Maria L Brandi, facques P Brown, Roland Chapurlat, Steven R Cummings, Edward Czerwiriski,
Astrid Fahrleitner-Parmmer, David L Kendler, Kurt Lippuner, Jean-Yves Reginster, Christian Roux, forge Malouf, Michelle N Bradley,
Nadia S Daizadeh, Andrea Wang, Paula Dakin, Nicola Pannacciulli, David W Dempster, Socrates Papapoulos

Summary
Background Long-term safety and efficacy of osteoporosis treatment are important because of the chronic nature of  Lancet bisbetes Endocrinal 2017

the disease. We aimed to assess the long-term safety and efficacy of denosumab, which is widely used for the treatment  pubiished online

of nostmennnausal women with nstennarosis. May 22, 2017
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Update on long-term treatment with bisphosphonates for
postmenopausal osteoporosis: A systematic review

Erik F. Eriksen **, Adolfo Diez-Pérez ®, Steven Boonen !

A

Morphometric vertebral fracture
Any clinical fracture

Clinical vertebral fracture
Clinical nonvertebral fracture

Clinical hip fracture

B

Morphometric vertebral fracture

EF. Enksen et al / Bone 58 (2014) 126-135

Favors ALN 10 years (n=662) Favors ALN 5 years/PBO 5 years (n=437)

0.86 (0.60-1.22)
-
0.93 (0.71-1.21)
P
0.45 (0.24-0.85)
.
1.00 (0.76~1.32)
- —
1.02 (0.51-2.10)
.

B
R

v ol v

-1 0 1 2 3 4
Relative risk (95% C1)

Favors RIS 5 years (n=135) Favors PBO 5 years (n=130)

0.41 (0.21-0.81)

o o

-1 0 1 2 3 4
Relative risk (95% C1)



CLINICAL RESEARCH ARTICLE

Effects of Long-Term Denosumab on Bone
Histomorphometry and Mineralization in
Women With Postmenopausal Osteoporosis

David W. Dempster,’? Jacques P. Brown,® Astrid Fahrleitner-Pammer,*
David Kendler,® Sebastien Rizzo,® Ivo Valter,” Rachel B. Wagman,® Xiang Yin,®

Susan V. Yue,® and Georges Boivin®
J Clin Endocrinol Metab, July 2018, 103(7):2498-2509

Table 1. Bone Histology and Histopathology

FREEDOM Extension
Placebo Year Denosumab Year
2 andfor 3 2 and/or 3 Denosumab Year 5 Denosumab Year 10

N = 45° N = 47° N = 28° N = 22°
Evaluable biopsies® 62 53 28 22
MNormal lamellar bone, n (%) 62 (100) 53 (100) 28(100) 22 (100)
MNormal mineralization, n (%) 62 (100) 53 (100) 28 (100) 22 (100)
Present osteoid, n (%) 62 (100) 48 (91) 23 (82) 18 (82)
Mo visible osteoid, n (%) 0 5(9.4) 5(17.9) 4 (18.2)
Osteomnaladia, n 0 0 0 0
Marmrow fibrosis, n 0 0 0 0
Woven bone, n 0 0 0 0

“Number of subjects who enrolled in the FREEDOM bone biopsy substudy, received =1 dose of investigational product during FREEDOM, and had an
evaluable biopsy at year 2 or year 3.

“Number of subjects wha enrolled in the extension bone biopsy substudy, received =1 dose of investigational product during the extension, and had an
evaluable biopsy at the time pointis) of interest.

“Number of evaluable biopsies, which serves as the denominator for percentage values in parentheses; some subjects had =1 evaluable biopsy during the
FREEDOM trial.



DENOSUMAB

MoAU kaAd dedopéva OMOTEAECHATIKOTNTAC OTN MEIWON

TWV KATOYUOTWV




3. Aodalsila kat avoyn
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Yearly Exposure-adjusted Participant Incidence of Adverse Events per
100 Participant-years of Follow-up
FREEDOM and the Open-Label FREEDOM Extension

Placebo Long-term and crossover denosumab groups combined
Years of treatment 1 2 3 1 2 3 4 5 6 7 8 9 10
N=| 3,883 | 3,687 | 3,454 6085 | 5787 | 5452 | 4099 | 3890 | 3582 | 3261 | 1743 | 1585 | 1451
All adverse events 189.5 156.3 132.8 165.3 137.8 1246 1299 1109 110.0 1084 107.6 109.5 95.9
Infections 386 339 317 351 303 295 | 291 260 272 265 270 27.0 23.0
Malignancies 1.8 1.6 1.5 1.9 1.5 2.2 2.3 2.4 2.2 2.7 1.7 2.6 1.6
Eczema 0.8 0.5 0.6 1.4 1.1 1.0 1.1 1.2 0.9 0.7 0.8 0.9 1.3
Hypocalcemia <0.1 0 <0.1 <0.1 <0.1 0 <0.1 0.1 0 <0.1 <0.1 0 0.1
Pancreatitis <0.1 <0.1 0 <0.1 <01 <01 0 <0.1 0.1 <0.1 0.1 <0.1 0
Serious adverse events 11.7 11.9 10.8 120 115 123 115 129 126 144 115 131 12.3
Infections 1.1 1.4 1.4 1.5 1.6 1.4 1.4 1.3 1.9 2.3 1.2 1.5 2.6
Cellulitis or erysipelas 0 0 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 0.1 <0.1 0.2 <0.1 0.1
Atypical femoral fracture 0 0 0 0 0 <0.1 0 0 0 <0.1 0 0 0
Osteonecrosis of the jaw 0 0 0 0 <0.1 0 <0.1 0 0.2 <0.1 0 <0.1 <0.1
Fatal adverse events 0.8 0.8 1.0 0.7 0.6 0.7 0.5 0.8 0.9 1.5 0.7 1.0 0.9

Analyses were based on the original randomized treatments in FREEDOM. All adverse and serious adverse events were coded using MedDRA v13.0.
N = number of women who received 21 dose of investigational product in FREEDOM or the Extension. All subjects treated with denosumab during FREEDOM are

included in the first 3 years. Years 1-7 of denosumab exposure include the first 7 years for the long-term group, and the 7 years of the active treatment extension for
the cross-over group. Years 8-10 are the last 3 years for the long-term group only.
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Study Design

DAPS Study

Visits Day 1 Month6 Month 12 Month 18 Month 24

| | | | |

DMAB/ALN sequence

R

A Denosumab Alendronate E

S N 60 mg SC Q6M 70 mg PO QW N

C D D
R 0]

0]

E » “I/' Calcium and Vitamin D* F

N Z  ALN/DMAB sequence S
| A

N T lTJ

Alendronate Denosumab b

70 mg PO QW 60 mg SC Q6M
Year 1 Year 2
0-35 Days 24 Months g

Open-label, randomized, cross-over study

All subjects were instructed to take daily supplements of > 1,000 mg calcium and > 400 IU vitamin D.

Study population
Postmenopausal women
> 55 years
BMD T-scores £ —2.0 to > —-4.0 at the
spine, hip, or femoral neck

Objectives
To evaluate adherence (including
compliance and persistence)
To also evaluate patient treatment
beliefs, preference, satisfaction, and
bother

Primary endpoint
Adherence during the first year

DMAB = denosumab; ALN = alendronate; SC = subcutaneous; Q6M = once every 6 months; PO = by mouth ; QW = once a week;

BMD = bone mineral density
Freemantle N, et al. Osteoporos Int. doi 10.1007/s00198-011-1780-1.



Time to Treatment Non-adherence

DAPS Study
Year 1 Year 2
— Denosumab, n =126 — Denosumab, n = 106
— Alendronate, n =124 — Alendronate, n =115
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126 124 124 118 118 DMAB 106 106 106 104 104 DMAB
124 11 107 97 95 ALN 115 93 87 82 77 ALN
1 1 1 1 1 1 1 T 1 T | 1
0 12 24 36 48 60 0 12 24 36 48 60
Study Week Study Week

For each treatment group, time points with > 95% cumulated subjects were excluded.

Freemantle N, et al. Osteoporos Int. doi 10.1007/s00198-011-1780-1.



Patient-Reported Satisfaction and
Preference

DAPS Study
Satisfaction Preference

] |

Preference was assessed only in Year 2.

Freemantle N, et al. Osteoporos Int. doi 10.1007/s00198-011-1780-1.



DENOSUMAB
EUkoAo¢ tpomoc ARYPNG

Ikavomoinon Kot cUpUepPwon acbevwv




KAI O MPOBAHMATIZMO2z TOY PEYMATOAOIOY...

AN H A2OENHZ NAPOYZzIAZEI AY=HMENH ENEPTOTHTA

THZ PA MH EAETXOMENH ANO TH MEOOTPE=ATH KAl

XPEIAZOEI NA XOPHIHOEI BIOAOTKOz MNAPATONTAZz Ti
OA T'INElI ME TH XOPHIHZH TOY DENOSUMAB...???
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Risk of Hospitalized Infection Among Rheumatoid Arthritis
Patients Concurrently Treated With a Biologic
Agent and Denosumab

Jeffrey R. Curtis, Fenglong Xie, Huifeng Yun, Kenneth G. Saag, Lang Chen,
and Elizabeth Delzell

(Myjective. Denosumab is a bislogic agent used to
treat ostesporosis. Its safety profile given concurrently
with bielogic drugs for rheumatoid arthritis (RA) has not
been well studied. We evaluated hospitalized infections
among patients treated with biologic agents for BA who
initiated denvsumab or peledronic acid (£4), a parenteral
hisphosphonate without known associations with infection.
We hypothesized that the rate of hospitalized infection
with denosumab would be noninferior be LA,

Methods, We identified KA patients enrolled in
Medicare in 2006-2012 treated with biologic agents wha
initiated denosumab or £A. Cox proportional hazards
models compared the risk for hospitalized  infection.
comparing denosumab users to £4 users and adjusting for
potentially confounding Facters, A noninferiority margin
was specified a priori to demonstrate that denssumab had
no greater infection risk than ZA if the upper bound of the
95% confidence interval (95% C1) of the hazard ratio (HR)
was <15,

Resulis, Eligible RA  patients receiving binlogic
agents initiated denssumab (n = 1334 or £A {n = 4.4640).
Characteristics of the denosumab users were as fullows:
mean = SI age T30 = 8.9, 98.2% women, with a majority

receiving infliximab (32.7%) or abatacept (18.6% ). Deno-
sumah users had a higher prevalence of prier infections
(11.5% hospitalized and 48.3% outpatient) and infection-
related risk factors, The crude rate of hospitalived
infections for denosumah (14.9/100 person-years [95% C1
12.2-18.1]) was comparable to that for ZA (139100
person-vears [95% C1 12.5-154]). After adjustment. the
HR of hospitalized infection for denosumab users was
noninferior to that for ZA users (HR 0,89 [95% T 069
L15]L

Conclusion. The rate of hospitalized infection
among KA patients receiving denosumah concurrently
with hilegic azents for RA was not increased compared
to those receiving zoledronate.

Drenosumab is 4 novel parenteral agent used for
the treatment of osteoporosis. Given at a dose of 60 mg
subcutaneously every 6 months, it has been shown to
imerease bone mineral density and to prevent fractures
in both women and men (1-4). It is a fully human mono-
clonal antibody that binds to RANKL and inhibits the
ahility of RANKL to bind to osteoclast RANK receptors
(5). Both osteoclast formation and activation are therchy
inhibited. Denosumab is a biologic agent and, unlike

-
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Occurrence of Serious Infection in Patients with Rheumatoid Arthritis Treated
with Biologics and Denosumab Observed in a Clinical Setting

Arthur N. Lau, Matthew Wong-Pack, Rod Rodjanapiches, George loannidis, Sally Wade,
Leslie Spangler, Akhila Balasubramanian, Nicola Pannacciulli, Celia J.F. Lin, Patrick
Roy-Gayos, William G. Bensen, Robert Bensen and Jonathan D. Adachi

J Rheumatol 2018;45;170-176
http:/fwww _jrheum.org/content/45/2/170

Takble 3. Incidence of serious and i34 infections within the

nd hilogic shone goups.
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Rheumatoid Arthritis Treated with Biologics and

Serions infection requiring hospitslization

Denosumab Observed in a Clinical Setting prum e
Serionss infection requiring FR visit snd IV snfibiosics
Arthur N. Lau, Matthew Wong-Pack, Rod Rodjanapiches, George loannidis, Sally Wade, Poeumonia 3 o 16
Leslie Spangler, Akhila Balasubramanian, Nicola Pannacciulli, Celia .F. Lin, Patrick Roy-Gayos, ¢ P e complex -
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Serious or oppertunistic infections (tots]) 3346
ABSTRACT. Objective. Previous studies combining biologic di difying ic drugs (BDMARD)
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to treat theumatoid arthritis (RA) have shown an increased risk of infection. However, the risk of
infection with concurrent use of denosumab, a biologic agent for the treatment of asteoporosis, and a
BDMARD remains unclear. Here, we evaluated the incidence of serious and opportunistic infections
m patients treated concurrently with denosumab and a BDMARD and patients treated with a hDMARD
alone.

Methods. Achart review of patients with RA from 2 Canadian rheumatology practices between July
1,2010, and July 31, 2014, identified 2 groups of patients: those taking denosumab and a bDMARD
concurrently (concurrent group) and those taking only a B(DMARD (biologic-alone group). Patients
were followed from the time of initiation of denosumab, or a matched index date for the biologic-alone
group, to the end of the study or loss to followup. Instances of serious or opportunistic infections were
recorded.

Resules. A tota] of 308 patients (n = 102 for the concurrent group and n = 206 for the biologic-alone
group) were evaluated. Within the concurrent group, 3 serious infection events occurred. Within the
hiologic-alone group, 4 serious infection events and 1 opportunistic infection event occurred. In bath
groups, all patients with serious or opportunistic infection recovered, and there were no instances of
death duning the study period.

Conclusion. This study d d alow of serious and opportunistic infections in
patients with RA taking bDMARD, including patients with concurrent denosumab use. (First Release
November 15 2017; J Rheumatol 2018;45;170-6; doi:10.3899/jrheun .161270)

ER: emergency mom; IV: intravems,

(250 per 100 patient-yrs) versus those treated with
denosumab in addition to a bDMARD (157 per 100
puli.e'nl—yrei]ﬂ. However, the sample size m that study was
also limited (n = 20 patients in the combination group;
n =43 in the denosumab-alone group), and no adjustment
was made for polential confounding factors.

Aceess 10 detailed clinical information is a strength of our
study, which provides 2 unique evaluation of a cohort of
patients with RA in a real-world clinical practice setting,
Previous studies have used large administrative databases or
provide enough information regarding potential events of
interest 1o confimm the occurrence and severity of such evenls.
In our study, the patients” full medical records were used 1o
gather details surrounding potential events of interest.
Further, patients tuking a hDMARD were mutinely asked
about recent infections, hospitalizations, and use of anti-
biotics at each clinic visit, which maximi zed the total number
of events identified. In addition, having 2 designated adjudi-
cators of outcomes allowed for consistency and repro-
ducibility of the adjudication of outcomes of intemst.

The results of our study should be interpreted in light of
particulur limitations. First, the relatively small sample size
and short followup duration may have contributed to the low
number of events observed in both groups. Because of our
limited sample size, the study was underpowered 1o detect
differences between groups, and the inlerpretation of

osleoporosis treatment. in this group. However, our findings
suggest that the incidence of serious infections was low in
both groups. The climcs that contributed patient data to our
study are highly vigilant regarding vaccination protocols and
counseling patients to stop their BDMARD in response 1o
impending signs of infection; therefore, the observed rates of
infection may have been lower than those in other clinic
populations with different practice standards. Further, as a
result of such proactive patient monitoring, infections
occurring in this patient population may have been less likely
lo mequire hospilal admission or IV antibiotics in the
emergency mom, thereby lowering the number of serious
mfections observed. Fimally, event rates may have been
underreported, especially given the defimition of a serious
infection in our study. This is a general limitation to retro-
spective studies in peneral, and is also applicable t our study.

Results from our study suggest that few patients with RA
concurrently treated with a bDMARD and denosumab had
serious infections o opportunistic infections. The small
number of infections observed is consistent with that reported
in previous cohort studies and provides additional evidence
of the safety of with d b and a
BDMARD. Future studies using larger cohorts could shed
further light on this important guestion.
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