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KQ2: How accurate are screening tests at predicting fractures among adults 240 years?
EVIDENCE SUMMARY FOR KQ2 ON THE PREDICTIVE ACCURACY OF SCREENING TESTS
Background and approach to GRADE

Observed to expected fractureratio (O:E) ratio

— The O:Eratiois a measure of model calibration, and indicates the extent of agreement between the expected number of
events (i.e., number of fractures predicted by the tool) and the observed number of events (i.e., actual number of
individuals with oneor more fractures observed during follow-up) [1].

— The O:Eratiomayrange from 0 to infinity. Anideal tool would havea O:E ratio of 1.0, which means that there areexactly
the same number of fractures observed as were predicted by the tool.

— Weconsideredtools to be well calibrated when the O:E ratiois between 0.8and 1.2 [1]. An O:E ratio<1 indicates thatthe
tool overestimates the observed probability of fractures, whilean O:E ratio >1 indicates thatthetool underestimates the
observed probability of fractures.

Conclusions and interpretation of the evidence

— Due to heterogeneity that was not well explained by our a-priorisubgroup analyses, mostconclusionsaredescriptiveand
not based on a pooled estimate. For the FRAX tool, we pooled data from Canadian studies atlower risk of bias and present
these separately fromthe other studies thatwere all athigh riskof bias.

— When there was no pooled estimate, we rated precision based on the recommendations for assessing the certainty of the
evidence inthe absenceof a single estimate of effect from meta-analysis[2]

— There were serious risk of bias concernsacross the majority of studies thatcould meritrating down twice. We instead
usually rated down once, considering thatour ratings for inconsistency and imprecision may have been atleastin part
related to concerns aboutrisk of bias and/orindirectness (i.e., to avoid double-counting when we rated down).

— We considered a range of potential conclusions:

— The tool is well calibrated: most comparisonsshowingan O:Eratio between 0.8and 1.2

— The tool underestimates fracture risk: most comparisonsshowingan O:Eratio >1.2,and the magnitudeis
adequately consistentand preciseto draw clinically meaningful conclusions

— The tool overestimates fracture risk: most comparisonsshowingan O:Eratio <0.8, and the magnitude is
adequately consistentand preciseto draw clinically meaningful conclusions

— The tool is poorly calibrated: most comparisons showingan O:Eratio <0.8 or >1.2, but the direction of the
calibration (over- or underestimation)isunclear

— Certainty of evidence appraisals werebased on the conclusion thatis shownin each summary of findings table.
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1. Clinical FRAX

1.1 GRADE Summary of Findings

Outcome”
Studies; sample size

Clinical FRAX (high risk of bias studies)

Findings

Certainty’

What does the
evidence say?

Discrimination? [3]
(pooled AUC, 95% CI)

fractures

1 cohort; 68,730
(62,275 F, 6,445 M)
[19]

Canada, found acceptable calibration in females (O:E0.93,
95% C1 0.89-0.96). The tool imprecisely underestimated the
observed fracture riskin males (O:E1.23,95% Cl 1.08-1.38).

(most applicable to
females).

10-y hip fractures None of the FRAX tools in this analysis were calibrated for VERY LOW? [Very uncertain forthe [All studies, regardless
13 cohort; 343,755|Canada. Most studies show poor calibration and are conclusion of poor of risk of bias:
[4-16] inconsistent. Most often, the tool over- (n=4 studies, 4 performance. F: 0.76 (0.72-0.81)
comparisons; O:E estimates from 0.26 to 0.72) or M: 0.73 (0.68-0.77)
underestimated (n=5 studies, 7 comparisons; O:E1.21 to
3.87)the observed fracture risk. Inconsistency was not well
explained by subgroup analyses.
10-y clinical fragility |Only one of the 12 studies used the FRAX tool calibrated for | VERY LOW® |Very uncertain forthe [All studies, regardless
fractures Canada. Most studies show poor calibration and are conclusion of poor of risk of bias:
12 cohort; 190,116 |inconsistent.Most often, the tool underestimated (n=7 performance. F: 0.67 (0.65-0.68)
[4,5,7-12,14-20] studies, 8 comparisons; O:E1.33 to 3.34)the observed M: 0.62 (0.61-0.64)
fracture risk. Inconsistency was not wellexplained by
subgroup analyses.
5-y hip fractures Asingle study that did not use a FRAX tool calibrated to VERY LOWE¢ [Very uncertain forthe [NR
1 cohort; 1,054,815 |Canada showed underestimation of the observed 5-year risk conclusion of
[21] of hip fracture (O:E 1.74,95% Cl 1.72-1.76). underestimation.
5-y clinical fragility |A single study ofa FRAX tool calibrated to Canadashowed VERY LOWH [Very uncertain forthe [NR
fractures overestimationof the observed 5-year risk of clinical fragility conclusion of
1 cohort; 9,393 [22] |fracture (O:E 0.75,95% Cl 0.68-0.89). overestimation.
Clinical FRAX (lower risk of bias studies)
10-y hip fractures All studies used the FRAX tool calibrated for Canada.The LOwe May be well See above.
3 cohort; 67,611 pooled O:E showed acceptable calibration with some calibrated.
[17-19] underestimation of the observed fracture risk, and a wide
confidence interval (pooled O:E1.13,95% C1 0.74-1.72,
12=89.2%).
10-y clinical fragility [All studies used the FRAX tool calibrated for Canada.The MODERATEf |Probably well See above.
fractures pooled O:E showed acceptable calibration with some calibrated.
3 cohort; 67,611 underestimation of the observed fracture risk (O:E1.10, 95%
[17-19] C11.01-1.20, 12=50.4%).
5-y hip fractures A single study, which used the FRAX tool calibrated for LOWs May be poorly NR
1 cohort; 68,730 Canada, showed large overestimationofthe observed 5-year calibrated.
(62,275 F, 6,445 M) |risk of hip fracture in females (O:E0.68,95% C1 0.62-0.73)
[19] and imprecise overestimation in males (O:E0.82,95% ClI
0.60-1.03).
5-y clinical fragility |A single study, which used the FRAX tool calibrated for Lowh May be well calibrated |[NR

BMD=bone mineral density; Cl=confidence interval; F=female; M=male; NR=not reported; O:E ratio=ratio of observed to expected (predicted)

events

*Rows for 5-year fractures have beenomitted from the table when no studies were located that reported on this outcome.
TWhen our assessment of the certainty of evidence fell between levels, we assigned the level thatbest represented our actual certainty.

*Extracted directly from the 2018 USPSTF systematic review by Viswanathan et al. [3]

Explanations:

@ 10-year hip fractures (high risk of bias studies): Serious concern about risk of bias: all studies wereat highrisk of bias

primarily dueto concerns about predictor ascertainment (missing predictor data, predictors nothandled as intended),
outcome ascertainment (self-reported or including high trauma fractures), and analysis (high losses to follow-up/deaths not
accounted for, inadequate number of fracture outcomes, shortfollow-up period, notaccounting for competing mortality risk).
Some concern about inconsistency: most pointestimates agree with conclusions of poor performance, though 5 studies (6
comparisons) suggestacceptablecalibration. Inconsistency is not fully explained by a-priorisubgroups, and the direction of
poor performance (under-or overestimating)is unclear.Rated down 0.5 becauseitis believed thatthis inconsistencyis at
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leastpartly related torisk of bias concerns. Some concern about indirectness: in 5 (Azagra 2016a, Bolland 2011, Czerwinski
2013, Goldshtein 2017, Pressman2011) studies participantsarelikely to be higher riskthanthe general primary care
population becausethey were referred for BMD testing, one study (Yin 2016) enrolled only veterans, and another (Ettinger
2013) enrolled participants who were likely to be healthier than the general population. Differences between studies do not
appear to explain thefindings. None of the studies usethe FRAX tool calibrated for Canada. Serious concern for imprecision:
the confidenceintervalsof 7 studies crossthe upper and/or lower threshold for being well calibrated, and mostothers aretoo
wide to indicatea clinically meaningful over- or underestimation. No serious concerns for other considerations: no other
concerns thatwould further impactcertainty inthe estimates. Publication bias not detected.

b 10-year clinical fragility fractures (high risk of bias studies): Serious concern about risk of bias: all studies wereathigh risk of
bias primarily dueto concerns about predictor ascertainment (missing predictordata, predictorsnothandled as intended),
outcome ascertainment (self-reported or including high trauma fractures), and analysis (high losses to follow-up/deaths not
accounted for, inadequate number of fracture outcomes, shortfollow-up period, notaccounting for competing mortality risk).
No serious concern about inconsistency: All buttwo pointestimates agree with conclusions of poor performance. The
direction of poor performanceis unclear. Some concern about indirectness: in 4 (Azagra 2016a, Bolland2011, Czerwinski
2013, Goldshtein 2017) studies, participants arelikely to be higher risk than the general primary care population because they
were referred for BMD testing, one study (Yin 2016) enrolled only veterans, and another (Ettinger 2013) enrolled participants
who were likely to be healthier than the general population. Only one of the studies (Li 2015) used the FRAX tool calibrated
for Canada. Differences between studies do not appear to explain the findings. Serious concern for imprecision: The
confidenceintervals of 4 studies cross the upper and/or lower threshold for being well calibrated, and most others aretoo
wide to indicatea clinically meaningful over- or underestimation. No serious concerns for other considerations: no other
concerns thatwould further impactcertainty inthe estimates. Publication bias not detected.

¢ 5-year hip fractures (high risk of bias studies): Serious concern about risk of bias: the one included studyis athigh risk of bias
becauseitdid not accountfor competing risk of mortality and use of the tool was not as intended (halved the 10-year risk
estimate to obtain a 5-year risk). Serious concern about inconsistency: there is no evidence of consistency becausetherewas
only one study reporting this outcome, and demonstrated inconsistency in other analyses reinforces the need for several
studies to supportcertainty in conclusions. Some concern for indirectness: The study did not use the FRAX tool calibrated for
Canada. No serious concerns for imprecision, or other considerations: no other concerns that would further impactcertainty
inthe estimates.

d 5-year clinical fragility fracture (high risk of bias studies): Serious concern about risk of bias: the one included studyis athigh
risk of bias becauseitdid nothave adequatedata on several predictors nor accountfor competing risk of mortality, and use of
the tool was not as intended (halved the 10-year risk estimateto obtain a 5-year risk). Serious concern about inconsistency:
there is no evidence of consistency becausetherewas only one study reporting this outcome, and demonstrated
inconsistency in other analyses reinforces the need for several studies to supportcertainty in conclusions. No serious concern
about indirectness: The study used the FRAX tool calibrated for Canada and the populationis quiterepresentative. Serious
concerns for imprecision, or other considerations: the confidenceinterval for the calibration includes valuesthatindicatethe
tool may perform well.

€ 10-year hip fractures (lower risk of bias studies): No serious concern about risk of bias: any concerns aboutrisk of bias were
quite minimal compared to other analyzed studies. Themain potential concern was the use of proxy variables which mightbe
expects to resultin underestimation of fracturerisk(i.e., the tool would be better calibrated thanitappears fromthe
analysis), thus wedid not rate down. Serious concern for inconsistency: Three of the four pointestimates fall in therange of
acceptableperformance, with one (Fraser 2011, men) showing substantial underestimation of the observed risk. The 12 for the
pooled estimate is 89.2%. Some concern for imprecision: The confidenceinterval of the pooled estimate is wide, including the
potential for substantial under- or overestimation of the observed risk. This is partly theresultofinconsistency. No serious
concerns about indirectness: participants in oneof the studies may be higher riskthan the general primary carepopulation
becausethey were all referred for BMD testing. Based on other analyses, theimpacton the findings isunclear. All studies
used the FRAX tool calibrated for Canada. No serious concerns for other considerations: no other concerns thatwould further
impactcertaintyinthe estimates.
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f10-vear clinical fragility fractures (lower risk of bias studies): No serious concern about risk of bias: any concerns aboutrisk of
bias were quite minimal compared to other analyzed studies. Themain potential concern was the use of proxy variables which
might be expects to resultin underestimation of fracturerisk (i.e., the tool would be better calibrated thanitappears fromthe
analysis), thus we did not rate down. Some concern for inconsistency: All pointestimates fall intherangeof acceptable
performance, with some inconsistency in the degree of underestimation (6 to 19%). 12 for the pooled estimateis 50.4%. Some
concern for imprecision: The confidenceinterval includes a widerange of potential O:E estimates, ranging between 1 and 20%
underestimation of the observed risk. This is partlytheresult of inconsistency. No serious concerns about indirectness:
participantsin oneof the studies may be higher risk than the general primary carepopulation becausethey were all referred
for BMD testing. Based on other analyses, theimpacton the findings isunclear. All studies used the FRAX tool calibrated for
Canada. No serious concerns for other considerations: no other concerns that would further impactcertaintyintheestimates.

8 5-year hip fractures (lower risk of bias studies): Some concern about risk of bias: Use of the tool was not as intended (halved
the 10-yearrisk estimateto obtain a 5-year risk). Serious concern for inconsistency: there is no evidence of consistency
becausethere is only onestudy for this outcome, and demonstrated inconsistencyin other analyses reinforces the need for
several studies to supportcertainty in conclusions. No serious concerns about indirectness: participants may be higher risk
than the general primary care population becausetheyall were referred for BMD testing. Based on other analyses theimpact
on the findings isunclear. Thestudy used the FRAX tool calibrated for Canada.Some concern about imprecision: the 95%
confidenceinterval for males includes the potential thatthe tool is well calibrated or overestimates the observed fracturerisk.
No serious concerns for other considerations: no other concerns thatwould further impactcertaintyin the estimates.

h 5-year clinical fragility fractures (lower risk of bias studies): Some concern about risk of bias: Use of the tool was not as
intended (halved the 10-year estimate to obtain a 5-year risk). Serious concern for inconsistency: there is no evidence of
consistency becausethere is only onestudy for this outcome, and demonstrated inconsistency in other analyses reinforces
the need for several studies to supportcertainty in conclusions. No serious concerns about indirectness: participantsarelikely
to be higherriskthan the general primary care population becausethey all werereferred for BMD testing. Based on other
analysestheimpacton the findings isunclear. Thestudy used the FRAX tool calibrated for Canada.Some concern about
imprecision: The 95% confidenceinterval for males includes the potential thatthe tool is well calibrated or underestimates
the observed fracturerisk. No serious concerns for other considerations: no other concerns thatwould further impact
certaintyinthe estimates.
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1.2 Contributing data

Calibration for the 10-year prediction of hip fractures

High risk of bias studies (none Canadian)

Prediction Performance

Prediction Performance

Study or Subgroup log[Prediction Performance] SE IV, Random, 95% Cl IV, Random, 95% CI
Pluskiewicz 2015 -1.34807319 0459865831 0.26[0.10, 0.69] e E—
Tamaki 2011 -0.81083022 04987715 0.44[017,1.18] L E—
Pressman 2011 (F0-79 vears) -0.6856752 00250628 0.50[0.48 053] t
Bolland 2011 -0.32365756 012977143 0.72[0.56, 0.53] ——
Margues 2017 {men) -0.21309322 01245 0.81 [0.63,1.03] —
Sornay-Rendu 2010 -0.20212418 0.24014605 0.82[0.481,1.31] —t
Ettinger 2013 {men) -0.1541407  0.0740851 0.86 [0.74, 0.59] -+
Margues 2017 {women) -0.09855167 0.03571429 0.91 [0.84, 0.57] +
Crandall 2015h 0.05468308 0.04605224 1.08[0.93,1.19] L
Premaor 2013 012641392 0.043758517 1.13[1.04,1.24] +
Pressman 2011 (50-59 years) 01872115 0.0787801 1.21[1.03,1.41] =
Galdshtein 2017 0.27625338 0.01535249 1.32[1.28,1.36] t
Pressman 2011 (60-69 years) 0.5887872 0.034805 1.80[1.68,1.53] +
Pressman 2011 (B0-89 years) 07754424 0.0341893 21711203 2.37] +
Azagra 201 6a 0.82417544 01592 2.281[1.96, 3.32] —t
Czerwinski 2013 090784169 017125207 2AB[1.7T, 3.47] —
Yin 2016 {men) 1.35325451 0.0B6427653 3.87[3.41,4.39] -+
0102 0.5 2 EL
Observed = Expected Observed = Expected
Lower risk of bias studies (all Canadian)
O:E ratio %

Study (95% Cl) Weight

Fraser 2011 (F) —o-f 0.93 (0.79, 1.10) 25.84

Leslie 2017 (M) —r 0.97 (0.78, 1.21) 23.83

Crandall 2019b (F) o 1.13 (1.08, 1.18) 29.29

Fraser 2011 (M) 3 —_— 1.71 (1.29, 2.28) 21.04

Overall (I-squared = 89.2%) :> 1.13 (0.74,1.72) 100.00

with estimated prediction interval (0.36, 3.52)

T T T T T T
A 2 55) 1 2 5 10

NOTE: Weights are from random-effects model
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Calibration for the 10-year prediction of clinical fragility fractures (FRAX-defined major osteoporotic fractures)

High risk of bias studies (All but1 non-Canadian)

O-E Ratio (O-E Ratio
Study or Subgroup log[O-E Ratio] SE I, Random, 95% CI IV, Random, 95% Cl
Liz2n14 1174933 0079745063 0.331[0.28,0.38) —+
Tarmaki 20149 -0.4904188 011948272 061 [0.48, 077 ——
Ettinger 2013 {men) -0.25453  0.0478581 078 [0.71,0.88] -+
Pluskiewicz 2015 -0.15848591 0142973049 085 [0.64,1.13] —
Premaor 2013 -01391377 0.02813576 087 [0.82, 0483 +
Marques 2017 (men) 028163976 0.03030303 1.331[1.25,1.41] +
Bolland 2011 03217342 006052744 1.381[1.23,1.89] -+
Yin 2016 {memn 0.3293037 0.03308108 1.38101.30,1.48] +
Sornay-Rendu 2010 0.2597808 010507954 1431117, 1.76] —
Marques 2017 fwomen) 0.39688136 0.0068965%5 1.481[1.47,1.51] t
Goldshtein 2017 NEY11683 000673348 1.96[1.93, 1.93] t
Azagra 20163 0.8285518 0.04205476 22801.91, 274 —+
Crerwinski 2013 1.2058578 006738501 334 [2.93, 3.81)] —+
01 02 0.5 y 5
Observed = Expected Observed = Expected
Lower risk of bias studies (All Canadian)
O:E ratio %
Study (95% Cl) Weight
Crandall 2019a (F) v 1.06 (1.03, 1.08) 47.89
Fraser 2011 (F) * 1.13 (1.05, 1.22) 26.14
Leslie 2017 (M) -n- 1.14 (1.02, 1.27) 17.21
Fraser 2011 (M) -~— 1.19 (1.00, 1.41) 8.76
Overall (I-squared = 50.4%) —O— 1.10 (1.01, 1.20) 100.00
with estimated prediction interval (0.89, 1.35)
T T T T T T
A 2 5 1 2 5 10

NOTE: Weights are from random-effects model

Summary of subgroup analyses

Prediction
interval

N studies; n
compar-

Outcome

O:Eratio (95% Cl)?

or regression coefficient

isons

(95%Cl)

1.0 10-year clinical fragility fractures 15;17 251,272 1.18(0.90,1.54)" 100% 0.38,3.66
1.1 Between study subgroup: mean age (test for subgroup differences, p=0.063)

<65 years 7,7 226,572 1.36(0.92,2.02) 100% 0.44,4.26
>65 years 8;9 24,700 1.03(0.65,1.65) 99% 0.23,4.67
1.2 Between study subgroup: sex (test for subgroup differences, p=0.397)

Males 5;5 32,944 1.14(0.85,1.53) 96% 0.51,2.54
Females 12;12 218,328 1.19(0.80,1.76) 100% 0.29,4.91
1.3 Between study sensitivity: risk of bias (test for subgroup differences, p=0.003)

Unclearrisk of bias 3;4 61,156 1.10(1.01,1.20) 50% 0.89,1.35
High risk of bias 12;12 190,116 1.18(0.79,1.76) 100% 0.28,5.01
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Outcome N studies; O:Eratio (95% Cl)? Prediction

compar- or regression coefficient interval
(95%ClI)

1.4 Subgroupanalysis using within-studydata
Females >65 years | 6;15 | 68,368 | 1.56(1.18,2.06) [ 99% | 0.53,4.50
1.5 Meta-regressions
Mean age 15;17 251,272 0.96 (0.92,1.01), p=0.115
Mean baseline risk 15;17 251,272 -0.05(-0.10,-0.01), p=0.029
2.0 10-year hip fractures 17;21 404,911 1.15 (0.88,1.49)" [ 99% | 0.37,3.60
2.1 Between study subgroup: mean age (testfor subgroup differences, p=0.221)
<65 years 8;8 271,305 1.25(0.72,2.17) 99% 0.25,6.26
265 years 9;12 133,606 1.09(0.75,1.58) 99% 0.32,3.75
2.2 Between study subgroup: sex (test for subgroup differences, p=0.404)
Males 5;5 32,944 1.35(0.59,3.10) 98% 0.14,13.50
Females 13;16 371,967 1.09(0.81,3.27) 99% 0.37.3.27
2.3 Between study sensitivity: risk of bias (test for subgroup differences, p=0.796)
Unclearrisk of bias 3;4 343,755 1.13(0.74,1.72) 89% 0.36,3.52
High risk of bias 13;16 61,156 1.14(0.80,1.64) 99% 0.28,4.59
2.4 Subgroupanalysis using within-studydata
Females >65 years | 7,18 123,719 | 1.57(0.94,2.62)° | 100% | 0.18,13.44
2.5 Meta-regressions
Mean age 17;21 404,911 0.99 (0.95,1.03), p=0.57
Mean baselinerisk 17;21 404,911 -0.01(-0.11,0.09), p=0.86
3.0 5-year clinical fragility fractures 1;2 62,275 F:0.93(0.89,0.96) NA NA
6,455 M: 1.23 (1.08,1.38)
4.0 5-year hip fractures 2;3 In one study (n=68,730), the O:E ratio (95% Cl) was 0.68 (0.62,0.73) in
femalesand 0.82 (0.60, 1.03) in males. In anotherstudy (n=1,054,815)
the O:Eratiowas 1.76.

F=female; O:E ratio=ratio of observed to expected (predicted) events; M=male; NA=not applicable
3Pooled using restricted maximum likelihood (REML) estimation and the Hartung-Knapp-Sidik-Jonkman (HKSJ) correction.

bThe pooled estimate was suppressed inthe summary of findings due to high unexplained heterogeneity.

Summary of data from calibration plots

Within-study data from calibration plots wereinconsistent (data availableon request). Eight studies provided calibration plot
data for 10-year risk of clinical fragility fractures; none fully confirmed the conclusions drawn from between-study meta-
regression. Two studies (Azagra 2016, Goldshtein 2017) showed that FRAX without BMD underestimated the observed risk of
clinical fractures, onestudy (Li 2015) showed overestimation,and two (Crandall 2019b, Premaor 2013) showed acceptable
calibration atalllevelsof baselinerisk. Two studies (Bolland 2011, Ettinger 2013) showed that FRAX without BMD
underestimated the observed risk of fractures inthoseatlower baselinerisk, butmay be well calibrated athigher levels of
baselinerisk (27.7%in one study and 15% in another). There was no apparenttrend in the remaining study (Tamaki 2019).

Seven studies provided calibration plotdata for 10-year risk of hip fractures. Two studies (Crandall 2019b, Premaor 2013)
showed that clinical FRAX underestimated the observed risk of hip fractureatlower levels of baselinerisk, butappeared to be
well calibrated athigher levels of baselinerisk (21.6%in one study and 3% in another). Two studies (Bolland 2011, Tamaki
2019) showed overestimation of the observed risk of hip fractureathigher levels of baselinerisk, butacceptablecalibration at
lower levels of baselinerisk (<5.6%in one study and 0.2% in another). One study (Ettinger 2013) showed acceptable
calibration atalllevelsof baselineriskand therewas noapparenttrend inthe two remainingstudies (Azagra 2016, Goldshtein
2017).

One study (Desbiens 2020) provided calibrationplotdata for 5-year clinical fragility fractures. Clinical FRAX overestimated, to
a similar degree, the observedrisk of fractureatall levels of baselinerisk. Onestudy (Dagan 2017) reported calibration plot
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data for the 5-year prediction of hip fractures. In this study, clinical FRAX underestimated the observed risk of fractureatall
levels of baselinerisk.

2. FRAX + BMD

2.1 GRADE Summary of Findings

Outcome”
Studies; sample
size

Findings

FRAX + BMD (high risk of bias studies)

Certainty’

What does the
evidence say?

Discrimination? [3]
(pooled AUC, 95% ClI)

10-y hip fractures [ None of the FRAX tools in this analysis were calibrated for VERY LOW? |Very uncertain for the [All studies, regardless
13 cohort; 138,606 | Canada. Most studies show poor calibration and are conclusion of poor of risk of bias:
[4,5,7-15,23,24] |inconsistent.Most often, the tool either over-(n =4 studies, 6 performance. F: 0.79(0.76-0.81)
comparisons; O:Erange from 0.24 to 0.68) or underestimated (n M: 0.76 (0.72-0.80)
= 8 studies, 10 comparisons; O:E1.30 to 3.33) the observed
fracture risk. Inconsistency was not wellexplained by subgroup
analyses.
10-y clinical None of the FRAX tools in this analysis were calibrated for VERY LOWP [Very uncertain for the |All studies, regardless
fragility fractures [Canada. Most studiesshow poor calibration and are conclusion of poor of risk of bias:
16 cohort; 49,235 |inconsistent. Most often (10 studies, 12 comparisons; O:E1.11 performance. F: 0.70(0.68-0.71)
[4,5,7-12,14,15, |to3.90), the tool underestimated the observedfracture risk. M: 0.67 (0.66-0.68)
23-28] Inconsistency was not well explained by subgroup analyses.
FRAX + BMD (lower risk of bias studies)
10-y hip fractures | All studies used the FRAX tool calibrated for Canada.The pooled LOwWe May perform poorly. |See above.
3 cohort; 61,156 O:E showed underestimation of the observed risk with a high
[17-19] level ofinconsistency (O:E1.31,95% C1 0.91-2.13, 12=92.7%);
two comparisons showed acceptable calibration while two
others showed substantial underestimation of the observed
fracture risk.
10-y clinical All studies used the FRAX tool calibrated for Canada.The pooled| MODERATEY [Probably well See above.
fragility fractures | O:E showed acceptablecalibration with some underestimation calibrated.
3 cohort; 61,156 of the observed risk (0O:E1.16,95% Cl 1.12-1.20, 12=0%).
[17-19]
5-y hip fractures A single study, which used the FRAX tool calibrated for Canada, LOowe May be well calibrated [NR
1 cohort; 68,730 showed acceptable calibration with some overestimation in (most applicable to
(62,275F, 6,445 M) | females (O:E0.88,95% C10.81-0.95) and males (O:E0.88,95% females.
[19] C10.65-1.10).
5-y clinical fragility | A single, which used the FRAX tool calibratedfor Canada, study Lowf May be well calibrated |NR

fractures

1 cohort; 68,730
(62,275F, 6,445 M)
[19]

provided inconsistent findings, showing acceptable calibration
infemales (O:E1.00,95% C10.97-1.04). The tool imprecisely
underestimated the observed fractureriskin males (0:E1.22,
95%Cl1.07,1.37).

(most applicable to
females).

BMD=bone mineral density; Cl=confidence interval; F=female; M=male; NR=not reported; O:E ratio=ratio of observed to expected (predicted)

events

*Rows for 5-year fractures have beenomitted from the table when no studies were located that reported on this outcome.
TWhen our assessment of the certainty of evidence fell between levels, we assigned the level thatbest represented our actual certainty.
*Extracted directly from the 2018 USPSTF systematic review by Viswanathan et al. [3]

Explanations:

@ 10-year hip fractures (high risk of bias studies): Serious concern about risk of bias: all studies wereat highrisk of bias

primarily dueto concerns about predictor ascertainment (missing predictor data, predictors nothandled as intended),
outcome ascertainment (self-reported or including high trauma fractures), and analysis (high losses to follow-up/deaths not
accounted for, inadequate number of fracture outcomes, shortfollow-up period, notaccounting for competing mortality risk).
No serious concern about inconsistency: All but two pointestimates agree with conclusions of poor performance. The
direction of poor performance (under- or overestimating) is unclear. Some concern about indirectness: in 5 (Azagra 2016a,
Bolland 2011, Czerwinski 2013, Goldshtein2017, Pressman 2011) studies participants arelikely to be higher risk than the
general primary care population becausethey were referred for BMD testing, and one study (Ettinger 2013) enrolled




KQ2: How accurate are screening tests at predicting fractures among adults 240 years?

participants who were likely to be healthier thanthe general population. No studies used the FRAX tool calibrated to Canada.
Differences between studies do not appear to explain thefindings. Serious concerns for imprecision: The confidenceintervals
of 10 studies cross the upper and/or lower threshold for being well calibrated, and mostothers aretoo wideto indicatea
clinically meaningful over- or underestimation. No serious concerns for other considerations: no other concerns thatwould
further impactcertainty in the estimates. Publicationbias not detected.

b 10-year clinical fragility fractures (high risk of bias studies): Serious concern about risk of bias: all studies wereathigh risk of
bias primarily dueto concerns about predictor ascertainment (missing predictordata, predictors nothandled as intended),
outcome ascertainment (self-reported or including high trauma fractures), and analysis (high losses to follow-up/deaths not
accounted for, inadequate number of fracture outcomes, shortfollow-up period, notaccounting for competing mortality risk).
Some concern about inconsistency: the pointestimates for 12 studies (14 comparisons) agree with conclusions of poor
performance, though 4 studies (4 comparisons)suggestacceptablecalibration. Rated down 0.5 becauseitis believed thatthis
inconsistencyisatleastpartly related torisk of bias concerns. Some concern about indirectness: in 6 (Azagra 2016a, Bolland
2011, Czerwinski 2013, Goldshtein 2017, Tebe Cordomi 2013, Tremollieres 2010) studies, participants arelikely to be higher
riskthan the general primary care population because they were referred for BMD testing, and one study (Ettinger 2013)
enrolled participants who were likely to be healthier than the general population. None of the studies used the FRAX tool
calibrated for Canada. Serious concerns for imprecision: The confidenceintervals of 6 studies cross the upper and lower
threshold for being well calibrated, and mostothers aretoo wideto indicatea clinically meaningful over- or underestimation.
No serious concerns for other considerations: no other concerns thatwould further impactcertaintyin the estimates.
Publication bias not detected.

d 10-year hip fractures (lower risk of bias studies): No serious concern about risk of bias: any concerns aboutrisk of bias were
quite minimal compared to other analyzed studies. The main potential concern was the use of proxy variables which mightbe
expects to resultin underestimation of fracturerisk(i.e., the tool would be better calibrated thanitappears fromthe
analysis), thus wedid not rate down. Serious concern for inconsistency: two comparisons areconsistentwith acceptable
calibration whiletwo others show substantial underestimation of the observed fracturerisk; 12 for the pooled effect is 92.7%.
No serious concern about indirectness: the participants may be higher risk than thegeneral primary care population because
they all werereferred for BMD testing. Based on other analyses theimpacton the findings isunclear. All studies used the
FRAX tool calibrated for Canada.Some concern about imprecision: the 95% confidenceinterval for the pooled effect includes
the potential for acceptable calibration and substantial underestimation of observed fracturerisk. This isatleastpartly dueto
inconsistency. No serious concerns for other considerations: no other concerns thatwould further impactcertaintyinthe
estimates.

¢ 10-year clinical fragility fractures (lower risk of bias studies): No serious concern about risk of bias: any concerns aboutrisk
of bias were quite minimal compared to other analyzed studies. The main potential concern was theuse of proxy variables
which might be expects to resultin underestimation of fracturerisk (i.e., the tool would be better calibrated thanitappears
from the analysis), thus we did not rate down. Some concern for imprecision: the 95% confidenceinterval issomewhatwide
for clinically meaningful estimates, rangingfrom 12 to 20% underestimation. No serious concern about indirectness: the
participants may be higher risk than the general primary carepopulation becausethey all werereferred for BMD testing.
Based on other analysestheimpacton the findings isunclear. All studies used the FRAX tool calibrated for Canada. No serious
concerns for inconsistency, or other considerations: no other concerns thatwould further impactcertaintyin the estimates.

e5-year hip fractures (lower risk of bias studies): Some concern about risk of bias: Use of the tool was not as intended (halved
the 10-year risk estimateto obtain a 5-year risk). Serious concern for inconsistency: there is no evidence of consistency
becausethere is only onestudy for this outcome, and demonstrated inconsistencyin other analyses reinforces the need for
several studies to supportcertainty in conclusions. No serious concern about indirectness: the participants may be higher risk
thanthe general primary care population becausethey all were referred for BMD testing. Based on other analyses theimpact
on the findings isunclear. Thestudy used the FRAX tool calibrated for Canada.Some concern about imprecision: the 95%
confidenceinterval for males includesthe potential thatthe tool is well calibrated or overestimates the observed fracturerisk.
No serious concerns for other considerations: no other concerns thatwould further impactcertaintyin the estimates.
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f5-year clinical fragility fractures (lower risk of bias studies): Some concern about risk of bias: Use of the tool was not as
intended (halved the 10-year risk estimateto obtaina 5-year risk). Serious concern for inconsistency: there is no evidence of
consistency becausethere is only onestudy for this outcome, and demonstrated inconsistency in other analyses reinforces
the need for several studies to supportcertainty in conclusions. No serious concern about indirectness: the participants may
be higher riskthan the general primary care population becausethey all werereferred for BMD testing. Based on other
analysestheimpacton the findings isunclear. Thestudy used the FRAX tool calibrated for Canada. Some concern about
imprecision: the 95% confidenceinterval for males includes the potential thatthe tool is well calibrated or underestimates the
observed fracturerisk. No serious concerns for other considerations: no other concerns thatwould further impactcertaintyin
the estimates.

2.2 Contributing data

Calibration for the 10-year prediction of hip fractures

High risk of bias studies (none Canadian)

Prediction Performance Prediction Performance

Study or Subgroup log[Prediction Performance] SE IV, Random, 95% Cl IV, Random, 95% CI

Pressman 2011 (80-89 vears) -1.4064971 00372764 0.24 [0.23, 0.26] +

Pressman 2011 (F0-79 years) -1.0498221 0.0252229 0.35[0.33, 0.37] t+

Pluskiewicz 2015 -0.99139824 049865961 0.37[0.14, 0.59] . E—

Margues 2017 (wormern) -0.74473455 0.05882353 0.47[0.42 053] +

Tamaki 2011 -0.69314718 049877148 0.50[0.19,1.33] —

Margues 2017 {men) -0.38623375 014285714 0.68 [0.51, 0.50] ——

Sarnay-Rendu 2010 0.08555788 0.24014605 1.08[0.68,1.74] —

Goldshtein 2017 010536052 0.05436657 1.11[1.00,1.24] LB

Ettinger 2013 {men) 0.2667032 0.0740851 1.30[1.13,1.51] -+

Bolland 2011 0.28185115 012977143 1.33[1.03,1.71] —t—

Premaor 2013 0.35048297 0.04481737 1.421[1.30,1.59] +

Melton 11l 201 2 {wormern) 040546511 0.310304593 1.50[0.82, 2.76] -t

Pressman 2011 (50-59 years) 04346962 00787791 1.64 [1.41,1.81] —+

Melton 11l 201 2 {men) 0563062825 048395918 1.70 [0.66, 4.39] — 0t

Azagra 201 6a 0.60431597 01864509 1.83[1.27, 2.64] —

Haolloway 2018 {rmen) 0.6B008993 0.26407674 1.97[1.18, 3.31] —t

Pressman 2011 (60-69 years) 1.0788087  0.0389003 2.94[2.73 317] +

Czerwingki 2013 1.2039728 017144661 3.33[2.38, 4.66] —
01 02 0.5 2 R

Observed = Expected Observed = Expected

Lower risk of bias studies (all Canadian)

O:E ratio %
Study (95% ClI) Weight
Fraser 2011 (F) — 1.00 (0.84, 1.19) 25.66
Leslie 2017 (M) '—i 1.03 (0.83, 1.28) 24.24
Crandall 2019a (F) 3 - 1.59 (1.52, 1.66) 27.88
Fraser 2011 (M) 3—0— 1.85 (1.39, 2.46) 22.22
Overall (I-squared = 92.7%) % 1.31(0.81, 2.13) 100.00
with estimated prediction interval (0.33, 5.26)

T T T T T

A

NOTE: Weights are from random-effects model

2
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Calibration for the 10-year prediction of clinical fragility fractures (FRAX-defined major osteoporotic fractures)

High risk of bias studies (none Canadian)

O-E Ratio (O-E Ratio
Study or Subgroup log[O-E Ratio] SE I, Random, 95% Cl IV, Random, 95% Cl
[ki 2014 (memn) -0.8108302 0.211849744 044 [0.29 0.67] —t
Tarmaki 20149 -0.4618454 0.11948407 063 [0.50,0.80] ——
Eftinger 2013 {men) -0.096627F 0.0478581 0.91 [0.83,1.00] —+H
Fremaor 2013 -0.0695261 0.0288390849 093 [0.88, 0.99] +
Pluskiewicz 2015 0.04695459 014297003 1.051[0.79,1.39] ——
Tremaollieres 2010 01541507 015087577 147 [0.87,1.587] -1+
Marques 2017 (men) 019633229 0.04347826 1.2211.12,1.33) +
Marques 2017 (wamen) 0.23594394 0008620649 1.27[1.25,1.249] t
Melton 1 2012 {men) 03364722 025806146 1.401[0.84, 2.33 -t
Tanaka 2010 04620355 011902382 189 [1.26, 2.00] —
Melton 11 2012 fwamen) 04700036 016495591 1EO0[1.16, 2.21] —
Sornay-Rendu 2010 047185981 0105074954 1.601[1.30,1.97] —
Bolland 2011 06379315 0.06052744 1.881.68, 213 +
Goldshtein 2017 NER41596 0.01957391 1.94 [1.87,2.034 t
Azagra 20164 06981347 0.08796951 201 [1.69, 2.39] —+
Hollowway 2018 (men) N.82r0444 013530688 228 11.748, 2.98) —t—
Crenninski 2013 1.2843294 007244346 361313, 4.16] —+
Tehe Cordomi 2013 1.36097Y6E  0.0715056 3.901[3.39, 4.449] —+
01 0.2 0.5 2 5 10
Observed = Expected Observed = Expected
Lower risk of bias studies (all Canadian)
O:E ratio %

Study (95% Cl) Weight

Fraser 2011 (F) -o~ 1.11 (1.03, 1.20) 8.01

Leslie 2017 (M) <+ 1.14 (1.03, 1.27) 423

Crandall 2019a (F) f 1.16 (1.14, 1.19) 86.15

Fraser 2011 (M) —~— 1.19 (1.00, 1.41) 1.61

Overall (I-squared = 0.0%) o 1.16 (1.12, 1.20) 100.00

with estimated prediction interval (1.10, 1.21)

T T T T T T
A 2 5 1 2 5 10

NOTE: Weights are from random-effects model
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Summary of subgroup analyses
Outcome

N studies;

compar-
isons

n

O:Eratio (95% Cl)?
or regression coefficient

Prediction
interval

(95%Cl)

1.0 10-year clinical fragility fractures 19;22 110,391 1.38(1.11,1.72)° 100% 0.50,3.83
1.1 Between study subgroup: mean age (test for subgroup differences, p=0.228)
<65 years 10;11 79,825 1.51(1.11,2.06) 99% 0.53,4.34
>65 years 9;10 30,566 1.26(0.84,1.89) 99% 0.33,4.78
1.2 Between study subgroup: sex (test for subgroup differences, p=0.463)
Males 7;7 17,446 1.12(0.72,1.75) 97% 0.33,3.83
Females 15;15 92,945 1.52(1.16,1.99) 100% 0.52,4.39
1.3 Between study sensitivity: risk of bias (test for subgroup differences, p=0.029)
Unclearrisk of bias 3;4 61,156 1.16(1.12,1.20) 0% 1.10,1.21
High risk of bias 16;17 49,235 1.45(1.09,1.93) 99% 0.44,4.77
1.4 Subgroupanalysis using within-studydata
Females >65 years | 7,16 42,979 | 1.54(1.27,1.86) | 97% | 0.75,3.15
1.5 Meta-regressions
Mean age 19;22 110,391 0.97(0.93,1.001), p=0.109
Mean baselinerisk 19;22 110,391 -0.03(-0.08,0.02), p=0.23
2.0 10-year hip fractures 16; 22 199,762 1.11(0.81,1.51)° | 99% | 0.27,4.59
2.1 Between study subgroup: mean age (test for subgroup differences, p=0.555)
<65years 8;9 62,077 1.29(0.81,2.05) 94% 0.32,5.17
>65 years 9;12 137,685 1.05(0.64,1.70) 100% 0.18,5.93
2.2 Between study subgroup: sex (testfor subgroup differences, p=0.686)
Males 6;6 15,641 1.27(0.92,1.99) 88% 0.40,4.02
Females 13;16 184,121 1.04(0.69,1.57) 100% 0.20,5.45
2.3 Between study sensitivity: risk of bias (test for subgroup differences, p=0.418)
Unclearrisk of bias 3;4 61,156 1.31(0.81,2.13) 93% 0.33,5.26
High risk of bias 13;17 138,606 1.09(0.73,1.63) 99% 0.21,5.58
2.4 Subgroupanalysis using within-study data
Females >65 years [ 5,14 97,875 | 1.09(0.70,1.70) [ 99% [0.21,5.71
2.5 Meta-regressions
Mean age 16;22 199,762 0.97(0.93,1.01), p=0.113
Mean baseline risk 16;22 199,762 -0.05 (-0.19, 0.10), p=0.51
3.0 5-year clinical fragility fractures 1;2 62,275 F:1.00(0.97,1.04) NA NA

6,455 M:1.22(1.07,1.37)
4.0 5-year hip fractures 1;2 62,275 F:0.88(0.81,0.95) NA NA

6,455 M: 0.88 (0.65-1.10)

F=female; O:E ratio=ratio of observed to expected (predicted) events; M=male; NA=notapplicable
apooled using restricted maximum likelihood (REML) estimationandthe Hartung-Knapp-Sidik-Jonkman (HKSJ) correction.

bThe pooled estimate was suppressed inthe summary of findings due to high unexplained heterogeneity.

Summary of data from calibration plots

Within-study data from calibration plots wereinconsistent (data available on request). Ten studies provided calibration plot
data for 10-year risk of clinical fragility fractures. In three studies (Tamaki 2019, Premaor 2013, Ettinger 2013), FRAX + BMD
seemed well calibrated atall or mostlevels of baseline predicted risk. In two studies (Ettinger 2013, Crandall 2019a), FRAX +
BMD over- or underestimated the observed fractures atlowlevels of fracturerisk (<3%in one study and 3.8% in another), but
was well calibrated athigher levels of risk. In three studies (Azagra 2016a, Tebe Cordomi 2013, Bolland 2011), FRAX + BMD
always underestimated the observed risk of clinical fragility fractures, butthis underestimationseemed to improve at
increasinglevelsof baselineriskin two of the studies (Tebe Cordomi 2013, Bolland 2011). Onestudy (lki 2015) showed
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consistent overestimation of the observed fracturerisk, whiletherewas no apparenttrend inthe remainingstudies (Fraser
2011, Melton 2012).

Eight studies provided calibration plotdata for 10-year risk of hip fracture. In three studies (Fraser 2011, Ettinger 2013,
Premaor 2013), FRAX + BMD always or usually underestimated the 10-year risk of hip fracture, with no clear trend related to
baselinefracturerisk. Onestudy (Azagra 2016a) showed consistentunderestimation with improving calibration as the level of
baselineriskincreased.nonestudy (Bolland 2011), FRAX + BMD always overestimated hip fracturerisk, with noclear trend
by level of baselinerisk.Onestudy (Crandall 2019a) showed acceptable calibrationin the middle quintiles of baselinerisk(0.6-
4.1%), but underestimation athigher and lower levels of baselinerisk. Therewas no apparenttrend in the remainingtwo
studies (Leslie2010, Tamaki 2019).

No studies presented calibration plotdata for 5-year risk of clinical fragility or hip fracture.

3. Clinical Garvan
3.1 GRADE Summary of Findings

Outcome”™ Findings What does the Discrimination* [3]
Studies; sample evidence say? (pooled AUC, 95% ClI)
size
Clinical Garvan
10-y hip fractures |In one study, the tool substantially underestimated the VERY Very uncertain for the [F: 0.68 (NR)
2 cohort; 67,923 [6, |observed fracture risk (O:E3.63,95% Cl 3.31-3.97 [6]. Asecond Lowa conclusion of poor M: 0.65 (NR)
29] study reported only the Hosmer-Lemeshow test (p<0.0001), performance
indicating poor calibration [29].
10-y clinical fragility[In one study, the Hosmer-Lemeshow test was significant VERY Very uncertain forthe |[F: 0.66(0.61-0.72)
fractures (p=0.01014), indicating poor calibration [29]. LOWP  |conclusion of poor M: NR
1 cohort; 5,063 [29] performance
5-y hip fractures In one study, the tool substantially underestimated the LOowe May underestimate by [ NR
1 cohort; 1,054,815 |observed fracture risk (0:E2.17,95% Cl 2.16-2.17) [21]. 116t0117%
[21]
5-y clinical fragility |In one study, the tool substantially underestimated the VERY Very uncertain forthe [NR
fractures observed fracture risk (O:E1.72,95% Cl 1.53-1.92). Lowd conclusion of
1 cohort; 9,393 [22] underestimation.

BMD=bone mineral density; Cl=confidence interval; F=female; M=male; NR=not reported; O:E ratio=ratio of observed to expected (predicted)
events

*Rows for 5-year fractures have beenomitted from the table when no studies were located that reported on this outcome.

TWhen our assessment of the certainty of evidence fell between levels, we assigned the level thatbest represented our actual certainty.
*Extracted directly from the 2018 USPSTF systematic review by Viswanathan et al. [3]

Explanations:

@ 10-year hip fractures: Serious concern about risk of bias: the included studies wereathigh risk of bias dueto concerns about
the predictors (missing data for a substantial portion of participants), and analysis methods (high losses to follow-up
unaccounted for, length of follow-up exceedingthe predictioninterval,andin onestudythe O:E valueis notprovided and
cannotbe calculated fromthe available data). Some concern for inconsistency: there is minimal evidence of consistency
becausethere areonlytwo studies for this outcome, however both supportthe conclusion of poor calibration. Some concern
about indirectness: in one of the studies, the enrolled population was healthier than thegeneral primary carepopulation.
Based on other analyses, theimpacton the findings is unclear. No serious concern about imprecision: the degree of
underestimation appears substantial, butthe range of potential underestimation is notcompatible with clinically meaningful
conclusions. No serious concerns for other considerations: no other concerns thatwould further impactcertaintyin the
estimates.

b 10-year clinical fragility fractures: Serious concern about risk of bias: the one included studyis athigh risk of bias dueto
missing predictor data for several participants, length of follow-up thatsubstantially exceeds the predictioninterval, and
concerns aboutthe analysisbecausean O:Evalueis notprovided and cannotbe calculated fromthe availabledata. Serious
concern for inconsistency: there is no evidence of consistency becausethereis only one study for this outcome, and
demonstrated inconsistency in other analyses reinforces the need for several studies to support certainty in conclusions. No

14



KQ2: How accurate are screening tests at predicting fractures among adults 240 years?

serious concerns for indirectness: the study populationis well aligned with the review question. Some concern about
imprecision: the precision of theestimate is unknown, thus clinically meaningful conclusions cannotbe drawn. No serious
concerns for other considerations: no other concerns thatwould further impactcertaintyin the estimates.

¢ 5-year hip fractures: Serious concern about risk of bias: the analysisintheoneincluded study (Dagan 2017)did notaccount
for competing risk of mortality and use of the tool was not as intended (halved the 10-year risk estimateto obtain a 5-year
risk). Serious concern for inconsistency: there is no evidence of consistency becausethere is only onestudy for this outcome,
and demonstrated inconsistency in other analyses reinforces the need for several studies to supportcertainty in conclusions.
Some concern about indirectness: the cohortincludes an unspecified number of participants who previously used anti-
osteoporosis medication. Based on other analyses, theimpacton the findings isunclear. No serious concern about
imprecision: the confidenceinterval allows for clinically meaningful conclusion about therange of potential underestimation.
No serious concerns for other considerations: no other concerns thatwould further impactcertaintyin the estimates.

d 5-year clinical fragility fractures: Serious concern about risk of bias: the analysis intheone included study did nothave
adequate predictor data nor accountfor competingrisk of mortality, and use of the tool was not as intended (halved the 10-
year risk estimateto obtain a 5-year risk). Serious concern for inconsistency: there is no evidence of consistency because
there is only onestudy for this outcome, and demonstrated inconsistencyin other analyses reinforces the need for several
studies to supportcertainty in conclusions. No serious concern about indirectness: the study used the FRAX tool calibrated for
Canada andthepopulationis quiterepresentative. Serious concern about imprecision: the confidenceinterval does notallow
for a clinically meaningful conclusion aboutthe range of potential underestimation. No serious concerns for other
considerations: no other concerns thatwould further impactcertaintyin the estimates.

3.2 Contributing data

Summary of data from calibration plots

Within-study data fromcalibration plots were unavailable for 10-year clinical fragility fractures and 10-yearhip fractures. One
study (Desbiens 2020) reported on 5-year clinical fragility fractures, finding underestimation at lower predicted probabilities,
good calibration atmoderaterisk (5%) and overestimation at higher risk. One study (Dagan 2017) provided calibration plot
data for 5-year hip fractures. This study showed substantial underestimation of observed 5-year hip fractureriskin females,
with calibrationimprovingas thelevel of baselineriskincreased. A similartrend was observed in males, though the degree of
underestimation was lesser, with prediction of 5-year hip fractures beingin theacceptablerangeata baselinerisk of 4.0-5.8%
(deciles 8-9), and overestimated in the highestdecile (10.4% baselinerisk).

4. Garvan + BMD
4.1 GRADE Summary of Findings

Outcome” Findings Certainty’ What does the Discrimination? [3]
Studies; sample evidence say? (pooled AUC, 95% Cl)
size
Garvan + BMD
10-y hip fractures |Most studies show poor calibration and areinconsistent. Most VERY Very uncertain forthe [F: 0.73(0.66-0.79)
5 cohort; 11,869 [5, |often, the tool overestimated fractureriskto an important LOwa conclusion of poor M: 0.79 (NR)
11,29-31] magnitude, though the degree of overestimation is highly performance

variable (n =3 studies, 4 comparisons,0:E0.10 to 0.66).

Inconsistency was not well explained by subgroup analyses.
10-y clinical fragility|Most studies show poor calibration and areinconsistent. Most VERY Very uncertain forthe |F: 0.68(0.64-0.71)
fractures often, the tool over-(n = 2 studies, 2 comparisons; O:E0.34 to LOWP  |conclusion of poor M: 0.75 (NR)
5 cohort; 11,733 [5, [0.74) or underestimated (n =1 study, 1 comparison; O:E1.65) performance
11,29-31] the observed fracture risk. One study reported only the Hosmer-

Lemeshow test (p=0.0001) [29], indicating poor calibration.

Inconsistency was not well explained by subgroup analyses.

BMD=bone mineral density; Cl=confidence interval; F=female; M=male; NR=not reported; O:E ratio=ratio of observed to expected (predicted)
events
*Rows for 5-year fractures have beenomitted from the table when no studies were located that reported on this outcome.
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*When our assessment of the certainty of evidence fell between levels, we assigned the level thatbest represented our actual certainty.
*Extracted directly from the 2018 USPSTF systematic review by Viswanathan et al. [3]

Explanations:

b 10-year hip fractures: Serious concern about risk of bias: all studies wereat high risk of bias primarily dueto concerns about
the predictors (missing for several participants), outcomeascertainment (fractures notverified), and appropriateness of the
analysis methods (losses to follow up and deaths notaccounted for, follow-up shorter or longer than the predictioninterval,
competing risks notaccounted for. Some concern about inconsistency: most pointestimates agree with conclusions of poor
performance (overestimatingrisk by animportant magnitude), though 2 studies suggestacceptablecalibration. Rated down
0.5 becauseitis believed thatthis inconsistencyisatleastpartlyrelated torisk of bias concerns. No serious concern about
indirectness: the study populationsoverall seemto align with the review question. Serious concerns about imprecision: The
confidenceintervals of 4 studies cross the upper and lower threshold for being well calibrated, and others aretoo wide to
indicatea clinically meaningful overestimation.. No serious concerns for other considerations: no other concerns thatwould
further impactcertainty inthe estimates.

a10-year clinical fragility fractures: Serious concern about risk of bias: all studies wereathighrisk of bias primarily dueto
concerns aboutthe predictors (missing for several participants), outcomeascertainment (fractures notverified), and
appropriateness of the analysis methods (lossesto follow up and deaths not accounted for, follow-up shorter or longer than
the predictioninterval, competingrisks notaccounted for). Some concern about inconsistency: most pointestimates agree
with conclusions of poor performance (either under- or overestimatingrisk by animportant magnitude), though 2 studies
suggestacceptablecalibration,and thedirection of poor performance (under- or overestimating) is unclear. Rated down 0.5
becauseitis believed that this inconsistencyis atleastpartly related to risk of bias concerns. No serious concern about
indirectness: the study populationsoverall seemto align with the review question. Serious concerns about imprecision: The
confidenceintervals of 2 studies cross the upper and lower threshold for being well calibrated, and mostothers are too wide
to indicatea clinically meaningful under- or overestimation. No serious concerns for other considerations: no other concerns
that would further impactcertaintyinthe estimates.

4.2 Contributing data

Calibration for the prediction of 10-year hip fractures

Prediction Performance Prediction Performance
Study or Subgroup log[Prediction Performance] SE IV, Random, 95% CI IV, Random, 95% CI
Fluskiewicz 2015 -226436392 049869961 010[0.04,028) ————+——
Langsetmo fwomen) 2011 -0.69849002 0.09143773 0.50[0.42, 0.54] -+
Reves Dominguez 2017 -0.59608547 070123857 0.55[0.14,2.18] S —
Balland 2011 -0.41129603 012977143 0.66[0.51, 0.849] —+
Langsetma {men) 2011 -0.10285739 015912797 0.90 [0.66, 1.23] ——
Gourlay 2017 {men) -0.04445176 007475674 0.96 [0.83,1.11] =

0.05 0.2 5 0

Observed = Expected Observed = Expected

Calibration for the prediction of 10-year clinical fragility fractures

0O-E Ratio O-E Ratio
Study or Subgroup log[O-E Ratio] SE IV, Random, 95% CI IV, Random, 95% CI
Fluskiewicz 2015 -1.0804778 014257003 0.34 [0.26, 0.45] —
Langsetmoao (men) 2011 -0.3005302 0.08083566 0.74 [0.63, 0.87] —
Langsetma (women) 2011 -0.1235278 0.03529684 0.88[0.82, 0.95] —+
Eolland 2011 00108109 005836749 1.01 [0.91,1.12] -+
Reyes Dominguez 2017 05025268 015833152 1.658[1.21, 2.24] L —
05 07 15 2

Observed = Expected Observed = Expected
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Summary of data from calibration plots

Within-study data from calibration plots wereinconsistent (data available on request). Two studies provided calibration plot
data for 10-year risk of clinical fragility fractures.In one(Langsetmo 2011), Garvan + BMD had acceptablecalibration atall
levels of baselinerisk.Inanother, the tool underestimated the risk of fractureatlower levels of baselinerisk (£13.2%), but
seemed well calibrated in higher risk groups, exceptinthe highestdecile where risk was overestimated.

Three studies provided calibration plotdata for 10-year risk of hip fractures.In onestudy (Gourlay 2017),Garvan + BMD
overestimated the observed fractureriskinthelower deciles of predicted risk butunderestimated in the upper deciles.
Conversely, another study (Bolland 2011) showed the opposite findings. Finally, onestudy (Langsetmo 2011 showed no clear
trend in males, but that the tool consistently overestimated therisk of hip fracturein females.

No studies presented calibration plotdata for 5-year risk of clinical fragility or hip fracture.

5. Canadian Association of Radiologists and Osteoporosis Canada Risk Assessment tool (CAROC)
5.1 GRADE Summary of Findings

Outcome” Findings Certainty’ What does the Discrimination? [3]
Studies; sample evidence say? (pooled AUC, 95% Cl)
size

CAROC (includes BMD)

10-y hip fractures |No studies reportedthis outcome. Not applicable NR

10-y clinical fragility|One study did not report an O:Eratio. Observed fracture risk Lows? May be adequately NR

fractures (95% Cl) was 6.4 (6.0-6.8)% in the low risk (<10%) group, 13.8 calibrated to predict a

1 cohort; 34,060 (13.1-14.5)% in the moderate risk group (10-20%), and 23.8 category of risk.

[32] (22.5-25.0)% in the high risk group (>20%).

BMD=bone mineral density; Cl=confidence interval; NR=not reported; O:E ratio=ratio of observed to expected (predicted) events

*Rows for 5-year fractures have beenomitted from the table when no studies were located that reported on this outcome.

T When our assessment of the certainty of evidence fell between levels, we assigned the level thatbest represented our actual certainty.
*Extracted directly from the 2018 USPSTF systematic review by Viswanathan et al. [3]

Explanations:

a10-year clinical fragility fractures: Some concern about risk of bias: the one included study was athighrisk of bias primarily
due to concerns aboutoutcome ascertainment (mayinclude non-clinical vertebral fractures) and abouttheanalysis because
an O:E valueis notprovided and cannotbe calculated fromthe available data. Serious concern for inconsistency: there is no
evidence of consistency becausethereis only one study for this outcome, and demonstrated inconsistency in other analyses
reinforces the need for several studies to supportcertainty in conclusions. Some concern about indirectness: all participants
arethose who were referred for BMD testing (higher risk). Based on other analyses, theimpacton the conclusionisunclear.
No serious concern about imprecision: though imprecision cannotbeadequatelyassessed usingtheavailabledata, thisis
alreadyaccounted forin concerns aboutrisk of bias. No serious concerns for other considerations: no other concerns that
would further impactcertainty in the estimates.

6. QFracture
6.1 GRADE Summary of Findings

Outcome” Findings Certainty’ What does the Discrimination* [3]
Studies; sample evidence say? (pooled AUC, 95% Cl)

size
QFracture (no BMD)

10-y hip fractures |In one study, the O:E was not reported. The Hosmer-Lemeshow VERY Very uncertain forthe [NR

1 cohort; 5,200 [29] |test was significant (p<0.0001), indicating poor calibration. Lowa conclusion of poor
performance.

10-y clinical fragility|In one study, the O:E was not reported. The Hosmer-Lemeshow VERY Very uncertain forthe [NR

fractures test was significant (p=0.0001), indicating poor calibration. LOWP  |conclusion of poor

1 cohort; 5,063 [29] performance.
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5-y hip fractures In one study, the tool underestimated the observed fracture risk LOW® |May underestimate by | NR
1 cohort; 1,054,815 (O:E 1.42,95% Cl 1.41-1.42). 40t042%.

[21]

5-y clinical fragility |In one study, the tool substantially underestimated the VERY Very uncertain forthe [NR
fractures observed fracture risk (O:E2.03,95% Cl 1.71-2.42). Lowd |conclusion of

1 cohort; 9,393 [22] underestimation.

BMD=bone mineral density; Cl=confidence interval; NR=not reported; O:E ratio=ratio of observed to expected (predicted) events

*Rows for 5-year fractures have beenomitted from the table when no studies were located that reported on this outcome.

TWhen our assessment of the certainty of evidence fell between levels, we assigned the level thatbest represented our actual certainty.
*Extracted directly from the 2018 USPSTF systematic review by Viswanathan et al. [3]

Explanations:

2 10-year hip fractures: Very serious concern about risk of bias: the one included study was athighrisk of bias dueto missing
predictor data for several participants, length of follow-up that substantially exceeds the predictioninterval,and concerns
aboutthe analysisbecausean O:Evalueis notprovided and cannotbe calculated fromthe available data. Serious concern for
inconsistency: there is no evidence of consistency becausethereis only onestudy for this outcome, and demonstrated
inconsistencyin other analyses reinforces the need for several studies to supportcertainty in conclusions. No serious concern
for indirectness: the study populationis well aligned with the review question. Some concern for imprecision: the precision
cannotbe ascertained fromthe available data. No serious concerns for other considerations: no other concerns thatwould
further impactcertainty in the estimates.

b 10-year clinical fragility fractures: Very serious concern about risk of bias: the one included study was athigh risk of biasdue
to missing predictordata for several participants, length of follow-up that substantially exceeds the predictioninterval,and
concerns aboutthe analysisbecausean O:Evalueis notprovided and cannot be calculated fromthe available data. Serious
concern for inconsistency: there is no evidence of consistency becausethereis only one study for this outcome, and
demonstrated inconsistency in other analyses reinforces the need for several studies to supportcertainty in conclusions. No
serious concern for indirectness: the study populationis well aligned with the review question. Some concern for imprecision:
the precision cannotbeascertained fromthe available data. No serious concerns for other considerations: no other concerns
that would further impactcertaintyinthe estimates.

¢ 5-year hip fractures: Serious concern about risk of bias: the analysisintheoneincluded study (Dagan 2017)did notaccount
for competing risk of mortality and use of the tool was not as intended (halved the 10-year risk estimateto obtaina 5-year
risk). Serious concern for inconsistency: there is no evidence of consistency becausethere is only onestudy for this outcome,
and demonstrated inconsistency in other analyses reinforces the need for several studies to supportcertainty in conclusions.
Some concern about indirectness: the cohortincludes an unspecified number of participants who previously used anti-
osteoporosis medication. Based on other analyses, theimpacton the findings is unclear. No serious concern about
imprecision: the precisionisadequateto draw clinically meaningful conclusions. No serious concerns for other
considerations: no other concerns thatwould further impactcertaintyin the estimates.

d 5-year clinical fragility fractures: Serious concern about risk of bias: the analysis in theone included study did nothave
adequate predictor data nor accountfor competingrisk of mortality,and use of the tool was not as intended (halved the 10-
year risk estimateto obtain a 5-year risk). Serious concern for inconsistency: there is no evidence of consistency because
there is only one study for this outcome, and demonstrated inconsistency in other analyses reinforces the need for several
studies to supportcertainty in conclusions. No serious concern about indirectness: the study used the FRAX tool calibrated for
Canada andthepopulationis quiterepresentative. Serious concern about imprecision: the confidenceinterval does notallow
for a clinically meaningful conclusion aboutthe range of potential underestimation. No serious concerns for other
considerations: no other concerns thatwould further impactcertaintyin the estimates.
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6.2 Contributing data

Summary of data from calibration plots

One study (Gourlay 2017) presented calibration plotdata for 10-year hip fractures (data available on request), showingthat
QFractureoverestimated the observed risk of fractureatthe lower deciles of predicted baselinerisk, butunderestimatedin
the upper deciles.Onestudy (Dagan 2017) presented calibration data for 5-year hip fractures, showing substantial
overestimation of fracturerisk, with this overestimation being mostprominentatthe lower deciles of baselinerisk.

One study (Desbiens 2020) reported calibration plot data for 5-year clinical fragility fracture, finding underestimation atall
baselinelevelsof risk. No studies presented calibration plotdata for 10-year clinical fragility fractures.

7. Fracture and Immobilization Score (FRISC, includes BMD)
7.1 GRADE Summary of Findings

Outcome”™ Findings Certainty’ What does the Discrimination® [3]
Studies; sample evidence say? (pooled AUC, 95% Cl)
size

Fracture and Immobilization Score (FRISC; includes BMD)

10-y hip fractures |No studies reportedthis outcome. Not applicable NR

10-y clinical fragility|In one study, FRISC was imprecise for overestimation of the 10- VERY Very uncertain forthe |F: 0.73 (NR)
fractures [26] year risk of clinical fragility fracture (O:E0.74, 95% CI 0.59-0.93). LOW?2  |conclusion of poor

1 cohort; 400 performance

BMD=bone mineral density; Cl=confidence interval; F=female; NR=not reported; O:E ratio=ratio of observedto expected (predicted) events
*Rows for 5-year fractures have beenomitted from the table when no studies were located that reported on this outcome.

When our assessment of the certainty of evidence fell between levels, we assigned the level thatbest represented our actual certainty.
*Extracted directly from the 2018 USPSTF systematic review by Viswanathan et al. [3]

Explanations:

@ 10-year clinical fragility fractures: Serious concern about risk of bias: the one included study was athighrisk of biasdue
unclear ascertainment of the outcome (may include non-clinical vertebral fractures) and competingrisk of mortality not
accounted for in the analysis. Serious concern for inconsistency: there is no evidence of consistency becausethereis onlyone
study for this outcome, and demonstrated inconsistency in other analyses reinforces the need for several studies to support
certaintyin conclusions. No serious concerns about indirectness: the study populationiswell aligned with thereview
question. Serious concern about imprecision: the confidenceinterval includes valuesaligned with overestimation and good
calibration. No serious concerns for other considerations: no other concerns thatwould further impactcertaintyinthe
estimates.

8. Clinical Fracture Risk Calculator (FRC)
8.1 GRADE Summary of Findings

Outcome”™ Findings Certainty’ What does the Discrimination® [3]
Studies; sample evidence say? (pooled AUC, 95% Cl)
size

Clinical Fracture Risk Calculator (FRC)

10-y hip fractures [Calibration findings wereinconsistent. In one study the clinical VERY Very uncertain forthe |F: 0.83(0.82-0.84)

2 cohort; 100,382 |FRC underestimated the observed 10-year risk of hip fracture in LOW?2  |conclusion of poor M: 0.71 (NR)

[33,34] women (O:E 1.44,95% Cl not reported). In another study, FRC performance

was well calibrated for the 10-year prediction of hip fracture in
men (O:E 0.97,95% Cl not reported).
10-y clinical fragility|In one study, the clinical FRC was well calibrated for the 10-year VERY Very uncertain for the |F: NR

fractures prediction of clinicalfragility fracture (0:E0.95, 95% Cl not LOWP  |conclusion of M: 0.66 (NR)
1 cohort; 5,893 [33] |reported)in men. acceptable calibration
inmen

BMD=bone mineral density; Cl=confidence interval; F=female; M=male; NR=not reported; O:E ratio=ratio of observed to expected (predicted)
events

*Rows for 5-year fractures have beenomitted from the table when no studies were located that reported on this outcome.

fWhen our assessment of the certainty of evidence fell between levels, we assigned the level thatbest represented our actual certainty.
*Extracted directly from the 2018 USPSTF systematic review by Viswanathan et al. [3]
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Explanations:

a10-year hip fractures: Serious concern about risk of bias: the included studies areathigh risk of bias, primarily dueto
inappropriate use of predictors or missing predictor values, losses to follow-up and deaths were excluded from the analysis or
not adequately accountfor,and participants who started bisphosphonates after baseline were censored. Serious concern
about inconsistency: there is someevidence of inconsistency since the two included studies show differing conclusions. In
addition, demonstrated inconsistency in other analyses reinforces the need for several studies to supportcertaintyin
conclusions. Some concern about indirectness: the enrolled participants were healthier than the general populationinone
study (Ettinger 2012) and were all referred for BMD testing in the other (Lo 2011; higher risk). Some concern about
imprecision: no indication of precisionis providedin thecontributing studies, thus itis not possibleto draw clinically
meaningful conclusions. No serious concerns for other considerations: no other concerns thatwould further impactcertainty

inthe estimates.

b 10-vear clinical fragility fractures: Serious concern about risk of bias: the one included study s athigh risk of biasbecause
predictor values were missing for 27% of participants, losses to follow-up and deaths were excluded from the analysis (32%),
did not account for competing risk of mortality in theanalysis, and participants who started bisphosphonates after baseline
were censored. Serious concern about inconsistency: there is no evidence of consistency becausethere is only onestudy for
this outcome, and demonstrated inconsistency in other analyses reinforces the need for several studies to supportcertaintyin
conclusions. Some concern about indirectness: the enrolled participants were healthier than the general population.Based on
other analyses, theimpacton the findings is unclear. Some concern about imprecision: no indication of precisionis provided
inthe study, thus itis notpossibleto draw clinically meaningful conclusions. No serious concerns for other considerations: no
other concerns thatwould further impactcertaintyin the estimates.

8.2 Contributing data

Summary of data from calibration plots

One study (Ettinger 2012) presented calibrationplotdata for 10-year clinical fragility fractures (data available on request),
showingacceptablecalibration atalllevels of baselinerisk. Two studies provided calibration data for 10-year hip fractures.
One (Ettinger 2012) showed acceptablecalibrationatalllevels of baselinerisk, whilethe other showed acceptablecalibration
onlyinthe lowest two sextiles of baselinerisk, with underestimationofriskintheremaining sextiles.

No studies presented calibration plotdata for 5-year clinical fragility or hip fractures.

9. Fracture Risk Calculator (FRC) + BMD
9.1 GRADE Summary of Findings

Outcome”™ Findings Certainty’ What does the Discrimination* [3]
Studies; sample evidence say? (pooled AUC, 95% ClI)
size

FRC + BMD

10-y hip fractures |Calibration findings wereinconsistent. In one study, the FRC + VERY Very uncertain for the |F: 0.85(0.84-0.86)

2 cohort; 100,382 [BMD underestimatedthe observed 10 year risk of hip fracture in Lowa conclusion of poor M: 0.79 (NR)

[33,34] women (O:E 1.50,95% Cl not reported). In another study, FRC performance

was well calibrated for the 10-year prediction of hip fracturesin
men (O:E 1.0, 95% Cl not reported).

10-y clinical fragility|In one study, the FRC + BMD was well calibrated for the 10-year VERY Very uncertain forthe | F: NR
fractures prediction of clinicalfragility fracture in men (0:E0.96, 95% ClI LOWP  |conclusion of M: 0.70 (NR)
1 cohort; 5,893 [33] | not reported). acceptable calibration
BMD=bone mineral density; Cl=confidence interval; F=female; M=male; NR=not reported; O:E ratio=ratio of observed to expected (predicted)
events

*Rows for 5-year fractures have beenomitted from the table when no studies were located that reported on this outcome.

When our assessment of the certainty of evidence fell between levels, we assigned the level thatbest represented our actual certainty.
*Extracted directly from the 2018 USPSTF systematic review by Viswanathan et al. [3]
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Explanations:

a10-year hip fractures: Serious concern about risk of bias: the included studies areathighrisk of bias, primarily dueto
inappropriate use of predictors or missing predictor values, losses to follow-up and deaths were excluded from the analysis or
not adequately accountfor,and participants who started bisphosphonates after baseline were censored. Serious concern
about inconsistency: there is someevidence of inconsistency since the two included studies show differing conclusions. In
addition, demonstrated inconsistency in other analyses reinforces the need for several studies to supportcertaintyin
conclusions. Some concern about indirectness: the enrolled participants were healthier than the general populationinone
study (Ettinger 2012) and were all referred for BMD testing in the other (Lo 2011; higher risk). Some concern about
imprecision: no indication of precisionis provided in thecontributing studies, thus itis not possibleto draw clinically
meaningful conclusions. No serious concerns for other considerations: no other concerns thatwould further impactcertainty
inthe estimates.

b 10-year clinical fragility fractures: Serious concern about risk of bias: the one included study is athigh risk of bias because
predictor values were missing for 27% of participants, losses to follow-up and deaths were excluded from the analysis (32%),
did not account for competing risk of mortality in theanalysis, and participants who started bisphosphonates after baseline
were censored. Serious concern about inconsistency: there is no evidence of consistency becausethereis only onestudy for
this outcome, and demonstrated inconsistency in other analyses reinforces the need for several studies to supportcertaintyin
conclusions. Some concern about indirectness: the enrolled participants were healthier than the general population.Based on
other analyses, theimpacton the findings isunclear. Some concern about imprecision: no indication of precisionis provided
inthe study, thusitis notpossibleto drawclinically meaningful conclusions. No serious concerns for other considerations: no
other concerns thatwould further impactcertaintyin the estimates.

9.2 Contributing data

Summary of data from calibration plots: One study (Ettinger 2012) presented calibration plot data for 10-year clinical fragility
fractures (data availableon request), showingacceptablecalibration atalllevels of baselinerisk. Two studies provided
calibration data for 10-year hip fractures. One (Ettinger 2012) showed acceptablecalibration at mostlevels of baselinerisk,
whilethe other showed acceptablecalibration onlyinthelowesttwo sextiles of baselinerisk, with underestimation ofriskin
the remainingsextiles.

No studies presented calibration plot data for 5-year clinical fragility or hip fractures.
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EVIDENCE SUMMARY FOR KQ3a ON THE BENEFITS OF PHARMACOLOGIC TREATMENTS

1. Alendronatevs. placebo

1.1 GRADE Summary of Findings
Assumed Absolute effects (95% Cl)

population risk”

Certainty  What happens?

Outcome & Studies; sample size Follow-
Study approach

Alendronate vs. placebo (postmenopausal females)
Hip fractures 7 RCT; 9,226 [35-42] 1to4 Study data: 2.1 fewerin 1000 Lowa May not reduce
Intention to treat 8in 1000 (4.5 fewerto 1.9 more)

General F265y: |[5.3 fewerin 1000

20in 1000 (11.3 fewer to 4.7 more)
Clinical fragility fractures |8 RCT; 8,854 [35,37- |1to4 Study data: 14.7 fewerin 1000 MODERATE® |Probably reduces
Intention to treat 40,42-47] 96in 1000 (24.5 fewer to 2.6 fewer)

General F>65y: |[28.4fewerin 1000

202in 1000 (47.8 fewer to 4.9 fewer)
Clinical vertebral fractures| The evidence from 5 RCTs (n=6,324)[35-38, 41, 46] is very uncertain. VERY LOWE® |Very uncertain
All-cause mortality The evidence from 4 RCTs (n=5,272)[36,37,41,47,48]is very uncertain. VERY LOWH [Very uncertain

Cl=confidence interval; RCT=randomized controlled trial; y=years
*The effects without screening for the general risk population are estimated from PRIOR et al. [49], based on 10 year follow-up. Data for the
general population <65 yearsis notincluded in thesummary table (available on request).

Explanations:

a No major concerns about risk of bias: no major risk of bias concerns for main contributing study (Cummings 1998). Some
concern about inconsistency: |ack of evidence of consistency becausethe analysis hinges primarily ontheone large
(adequately powered) trial (Cummings 1998). Serious concern about indirectness: in one of the trials (Liberman 1995)itis
possiblethatthe fractures were the resultoftrauma (i.e., not fragility fractures); in all but Cummings 1998, itis unclear how
the outcome is defined. The one adequately powered trial used a dose (5 mg/day for 24 months followed by 10 mg/day for 24
months) thatis notapproved for use in Canada (lower than the approved doseand showing no difference). Some concern
about imprecision: the number of events does not meet the optimal informationsize (<300), though the samplesizeis large.
The confidenceinterval includes the potential for importantbenefit or no difference. No serious concern for other
considerations: no other concerns thatwould further reduce our confidencein the findings.

b No major concerns about risk of bias: no major risk of bias concerns for main contributing studies (Cummings 1998,
Liberman 1995, Pols 1999). Some concerns about inconsistency: Presence of an effect is inconsistentamongthe trials. Some
concern about indirectness: the prevalenceof prior fracturein two of the larger trials (Liberman 1995, Pols 1999) is unknown
andinone of the trials(Liberman 1995)itis possiblethatthe fractures were the resultof trauma (i.e., not fragility fractures).
In 3 trials(Bell 2002, Hosking 2003, Lewiecki 2007) the outcome was self-reported and may include non-clinical vertebral
fractures, butthe findings wererobustto sensitivity analysis removingthesetrials (did notratedown). The largesttrial used a
dose (5 mg/day for 24 months followed by 10 mg/day for 24 months) thatis not approved for usein Canada (lower than the
approved dose), but the pooled estimatestill shows benefit (did not rate down). No serious concern about imprecision: the
samplesizeis adequateand confidenceintervalisprecisefor benefitof alendronate. No serious concern for other
considerations: no other concerns thatwould further reduce our confidencein the findings.

¢ Some concerns about risk of bias: no major risk of bias concerns for the one study contributing events (Cummings 1998). The
findings could bebiased becauseseveral of the trials of alendronatedid notreport on this outcome specifically. Some
concerns about inconsistency: there is no evidence of consistency becauseonly oneof the trialswas large enough to show
any events. Serious concern about indirectness: The largesttrial used a dose (5 mg/day for 24 months followed by 10 mg/day
for 24 months) thatis not approved for use in Canada (lower than the approved dose). Some concern about imprecision: the
number of events does not meet the optimal information size (<300), though the samplesizeis large. The confidenceinterval
includes the potential for importantbenefit or no difference. No serious concern for other considerations: no other concerns
that would further reduce our confidencein the findings.
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d Serious concern about risk of bias: in the one adequately powered trial (Cummings 1998),itis unclearhow the outcome was
collected (may not have been collected systematically). Selectivereporting strongly suspected, sinceonly 4 of the 11 trials of
alendronate (36%) reported on this outcome, and appears to be collected passivelyin thesetrials. Some concern about
inconsistency: lack of evidence of consistency becausetheanalysis hinges primarily on the one largetrial (Cummings 1998).
Some concerns about indirectness: the main contributingtrial (Cummings 1998)provided a doseof alendronate (5 mg/day for
24 months followed by 10 mg/day for 24 months) that is notapproved for usein Canada (lower than the approved doseand
showing no difference). Serious concern about imprecision: the number of events does not meet the optimal informationsize
(n<300), though the samplesizeis large. The confidenceinterval is very wideand includes the potential for both important
benefit and harm. No serious concern for other considerations: no other concerns thatwould further reduce our confidence
inthe findings.

1.2 Contributing data
Alendronate vs. placebo - hip fractures

Females

%

Study Alendronate Placebo OR (95% Cl) Weight

T
1
Alendronate 5 mg/day |
1

Hosking 1998 0/498 0/502 * 1.00 (0.02, 50.50) 1.56

Subtotal (I-squared = %, p = .) ] 1.00 (0.02, 50.50) 1.56

Alendronate 10 mg/day

Ascott-Evans 2003 0/95 0/49 | 1.00 (0.02, 63.49) 1.39
Pols 1999 (FOSIT) 2/950 3/958 * 0.67 (0.11, 4.03) 9.30
Subtotal (I-squared = 0.0%, p = 0.863) <:> 0.71(0.14, 3.66) 10.69
Alendronate 70 mg/week

Yan 2009 0/280 0/280 1.00 (0.02, 50.57) 1.56
Subtotal (I-squared =.%, p =.) 1.00 (0.02, 50.57) 1.56

Alendronate mixed doses

Chesnut 1995 0/157 0/31

N

1.00 (0.01, 199.47) 0.85

Cummings 1998 (FIT) 19/2214 24/2218 —— 0.79 (0.43, 1.45) 74.13

Liberman 1995 11597 3/397 g T 0.22(0.02, 2.13) 11.22

Subtotal (I-squared = 0.0%, p = 0.561) <t> 0.72 (0.40, 1.28) 86.20
1
N 1
<D
1
1
1
1

Overall (I-squared =0.0%, p = 0.975) > 0.73 (0.43, 1.24) 100.00

.00501 1 199

Length of treatment was 12 months in Ascott-Evans 2003, Pols 1999, Yan 2009, and Chesnut 1995 (20 and 40 mg/day doses);
24 months in Hosking 1998 and Chesnut 1995 (5 or 10 or 40 followed by 2.5 mg/day doses); 36 months in Liberman 1995 (5 or
10 or 20 followed by 5 mg/day); and 48 months in Cummings 1998 (5 mg/day for 24 months followed by 10 mg/day for 24
months). In all studies, follow-up was to the end of the treatment period, except the Chesnut 1995 20 and 40 mg/day doses,
where follow-up extended 12 months beyond the end of treatment.
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Alendronate vs. placebo - clinical fragility fractures

Females

%
Study Alendronate Placebo OR (95% ClI) Weight

Alendronate 5 mg/d
Hosking 1998 0/498 0/502

1.00 (0.02, 50.50) 0.14
1.00 (0.02, 50.50) 0.14

Subtotal (I-squared =.%, p =.)

Alendronate 10 mg/d

Ascott-Evans 2003 0/95 0/49 1.00 (0.02, 63.49) 0.12
Bell 2002 1/33 3/32 * 0.32(0.03,3.27)  0.80
Pols 1999 (FOSIT) 19/950 37/958 —_— 0.52 (0.30,0.91)  9.94
Subtotal (I-squared = 0.0%, p = 0.881) Olr 0.51(0.30,0.87) 10.86
1
1
1
Alendronate 70 mg/week :
Hosking 2003a 6/219 2/108 —— 1.48(0.29,7.45) 073
Lewiecki 2007 (open label) 2/46 0/46 . - 5.13 (0.23, 112.65) 0.13
Subtotal (I-squared = 0.0%, p = 0.482) <::> 2.04 (0.50,8.38)  0.86
1
1
1

Alendronate mixed doses

Cummings 1998 (FIT) 272/2214 312/2218 - 0.87 (0.73,1.04) 76.45
Liberman 1995 45/597 38/397 — 0.79 (0.50, 1.24)  11.69
Subtotal (I-squared = 0.0%, p = 0.674) 0 0.86 (0.73,1.01) 88.15
|
Overall (I-squared = 0.0%, p = 0.589) Q 0.83 (0.72,0.97) 100.00
1
1
1

.005 .05 2 1 5 20 200

Length of treatment was 12 months in Ascott-Evans 2003, Hosking 2003, and Pols 1999; 24 months in Bell 2002, Hosking 1998,
and Lewiecki 2007;36 months in Liberman 1995 (5 or 10 or 20 followed by 5 mg/day); and 48 months in Cummings 1998 (5
mg/day for 24 months followed by 10 mg/day for 24 months). Inall studies, follow-up was to the end of the treatment period.
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Summary of within-study subgroup data for clinical fragility fractures
| Population | Within-study subgroup data \

Femoral neck BMD T-score
[37]

<-2.5:107/819[13.1%] vs. 159/812 [19.6%]; HR 0.64 (0.50,0.82)
<-2.0: 199/1545 [12.9%] vs. 246/1522 [16.2%]; HR 0.78 (0.65,0.94)
>-2.5: 73/699 [10.9%] vs. 66/696 [9.5%]; HR 1.08 (0.87,1.35)

Age [46]

275 years: 88/1235 [7.9%] vs. 102/1236 [9.0%], HR 0.84 (0.63, 1.12)
<75 years: 150/2667 [5.9%] vs. 191/2670 [7.6%], HR 0.78 (0.63-0.96)

FRAX alone[45]

Tertile 1 (3.48-18.75%): 101/1082 [9.3%] vs.116/1071[10.8%],RD -0.41 (-1.1, 0.30)
Tertile 2 (18.76-31.06%): 128/1077 [11.9%] vs.143/1076 [13.3%],RD-0.41(-1.3, 0.44)
Tertile 3 (31.07-76.23%): 155/1077 [14.4%] vs.182/1076 [16.9%],RD-0.85(-1.9, 0.18)
Note: data alsoavailablebydecilein Donaldson 2012

FRAX + BMD [45]

Tertile 1 (4.75-22.06%): 91/1083 [8.5%] vs. 104/1071 [9.7%], RD -0.34 (-1.0,0.33)
Tertile 2 (22.07-34.19%): 129/1087 [11.9%] vs. 140/1066 [13.1%],RD-0.41 (-1.3, 0.43)
Tertile 3 (34.2-85.36%): 164/1066 [15.4%] vs. 197/1086 [18.1%], RD-0.91 (-2.0, 0.17)

Alendronate vs. placebo — clinical vertebralfractures

Females

%

Study Alendronate Placebo OR (95% Cl) Weight

Alendronate 5 mg/d

Hosking 1998 0/498 0/502

Subtotal (I-squared =.%, p=.)

Alendronate 10 mg/d

Ascott-Evans 2003 0/95 0/49

Subtotal (I-squared =.%, p=".)

Alendronate 70 mg/week

Yan 2009 0/280 0/280

Subtotal (I-squared =.%, p =".)

Alendronate mixed doses

1.00 (0.02, 50.50) 2.55

—— 1.00 (0.02, 50.50) 2.55

1.00 (0.02, 63.49) 2.28

1.00 (0.02, 63.49) 2.28

1

1

1

1

1

1

\I_

1

1

1

1

1

1

1

1

1

1

1

|

: 1.00 (0.02, 50.57) 2.55

—_— ] 1.00 (0.02, 50.57) 2.55

1
1
1
1
1
1

Chesnut 1995 0/157 0/31 1.00 (0.01, 199.47) 1.40

Cummings 1998 (FIT) 11/214 18/2218 —_— 0.61(0.29, 1.30) 91.23

Subtotal (I-squared = 0.0%, p = 0.857)

Overall (l-squared = 0.0%, p = 0.996)

P> 0.62 (0.29, 1.30) 92.62

|
<>> 0.65(0.32,1.31)  100.00
1
1
1

.005 .05 2 1 5 20 200

Length of treatment was 12 months in Ascott-Evans 2003, Yan 2009, and Chesnut 1995 (20 and 40 mg/day doses); 24 months
in Hosking 1998 and Chesnut 1995 (5 or 10 or 40 followed by 2.5 mg/day doses);and 48 months in Cummings 1998 (5 mg/day
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for 24 months followed by 10 mg/day for 24 months). In all studies, follow-up was to the end of the treatment period, except
the Chesnut 1995 20 and 40 mg/day doses, where follow-up extended 12 months beyond the end of treatment.

Alendronate vs. placebo - all-cause mortality

Females

Study Alendronate Placebo

Alendronate 70 mg/week

Yan 2009 0/280 0/280

Lewiecki 2007 (open label) 0/46 0/46

1]
1]
1]
1]
1]
)
1]
1]
1]
Subtotal (I-squared = 0.0%, p = 1.000) <>
1
1]
. [l
1]
1]
1
1
1
1]

Alendronate mixed doses

Chesnut 1995 1/157 0/31

i

Cummings 1998 (FIT) 37/2214 40/2218

Subtotal (I-squared =0.0%, p = 0.736)

VA
\Y%

Overall (l-squared =0.0%, p = 0.990)

\4

OR (95% Cl)

1.00 (0.02
1.00 (0.02

1.00 (0.06

2.21(0.01
0.93 (0.59

0.93 (0.60

0.94 (0.60

, 50.57)
, 51.47)

, 16.13)

, 346.24)
, 1.45)

, 1.46)

, 1.46)

%

Weight

1.23

1.22

245

0.67

96.88

97.55

100.00

.00289 1 346

Length of treatment was 12 months in Chesnut 1995 (20 and 40 mg/day doses) and Yan 2009; 24 months Chesnut 1995 (5 or

10 or 40 followed by 2.5 mg/day doses) and Lewiecki 2007; and 48 months in Cummings 1998 (5 mg/day for 24 months
followed by 10 mg/day for 24 months). In all studies, follow-up was to the end of the treatment period, except the Chesnut

1995 20 and 40 mg/day doses, where follow-up extended 12 months beyond the end of treatment.
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2. Risedronatevs. placebo
2.1 GRADE Summary of Findings

Outcome & Studies; sample size Follow- Assumed Absolute effects (95% Cl) Certainty  What happens?
Study approach population risk”

Risedronate vs. placebo (postmenopausal females)
Hip fractures 4 RCT; 9,672 [50-53] 1to3 Study data: 7.9 fewerin 1000 Lowa May reduce
Intention to treat 30in 1000 (13.0 fewer to 1.5 fewer)

General F265y: |[5.3fewerin 1000

20in 1000 (8.7 fewer to 1.0 fewer)
Clinical fragility fractures |7 RCT; 10,572 [44,50- |1to3 Study data: 7.8 fewerin 1000 Lowb May reduce
Intention to treat or 55] 48in 1000 (12.5 fewer to 2.3 fewer)
exposed to 21 dose General F>65y: [28.4 fewerin 1000

202in 1000 (46.0 fewer to 8.1 fewer)
Clinical vertebral fractures| The evidence from 2 RCTs (n=230) [53, 54] is very uncertain. VERY LOWE® |Very uncertain
All-cause mortality The evidence from 1 RCTs (n=170) [53] is very uncertain. VERY LOWH |Very uncertain

Cl=confidence interval; RCT=randomized controlled trial; y=years
*The effects without screening for the general risk population are estimated from PRIOR et al. [49], based on 10 year follow-up. Data for the
general population <65 yearsis notincluded in thesummary table (available on request).

Explanations:

a Serious concern about risk of bias: the one adequately powered trial (McClung2001)is athighrisk of biasduetoa highrate
of attrition (>30%). Some concern about inconsistency: lack of evidence of consistency becausetheanalysis hinges primarily
on the one adequately powered trial (McClung 2001). Some concern about indirectness: in the one adequately powered trial,
the rate of prior fractureis unknown; 41% of those with known vertebral fracturestatus (n=6876,74% of participants) had a
prevalentvertebral fractureatbaseline. This trial combined 2.5 mg/day and 5 mg/day doses in their analysis; the 2.5 mg/day
is notanapproved dosagein Canada (lower than the approved dose but still showing benefit; did notrate down). No serious
concern about imprecision: the samplesizeis large. No serious concern for other considerations: no other concerns that
would further reduce our confidencein the findings.

b Serious concern about risk of bias: the largesttrial (McClung2001)isathighriskofbiasduetoa high rateof attrition
(>30%). Some concern about inconsistency: |limited evidence of consistency becausetheanalysis hinges primarily on theone
largetrial (McClung2001); however, most point estimates arein the same direction. Some concerns about indirectness: in the
one adequately powered trial, therate of prior fractureis unknown; 41% of those with known vertebral fracturestatus
(n=6876,74% of participants) had a prevalentvertebral fractureatbaseline. This trial combined 2.5 mg/day and 5 mg/day
doses intheir analysis;the 2.5 mg/day is not an approved dosagein Canada (lower than the approved dose but still showing
benefit; did not ratedown). In Hosking 2003 the outcome was self-reported and may include non-clinical vertebral fractures,
but the findings wererobustto sensitivity analysisremovingthis trial (did notratedown). No serious concern about
imprecision: the samplesizeis adequateand confidenceintervalis precisefor benefitof risedronate. No serious concern for
other considerations: no other concerns that would further reduce our confidenceinthe findings.

¢ Serious concern about risk of bias: Li 2005 is athigh risk of bias duetoimbalanceinrates of attrition between groups (14%in
the placebo groupand 7%inthe risedronategroup). The findings could be biased because several of the trials of risedronate
did not report on this outcome specifically. No serious concern about inconsistency. Some concern about indirectness: in both
of the included studies therate of prior fractureis notknown. Very serious concern about imprecision: the number of events
does not meet the optimal information size (n<300), and the samplesizeis small. The confidenceinterval is very wideand
includes the potential for both important benefit and harm. No serious concern for other considerations: no other concerns
that would further reduce our confidencein the findings.

d Serious concern about risk of bias: in the one included trial (V3limaki2007),itis unclearhow the outcome was collected
(may not havebeen collected systematically). Selective reporting strongly suspected, sinceonly 1 of the 6 trials of alendronate
(17%) reported on this outcome, and appears to be collected passively. Some concern about inconsistency: lack of evidence of
consistency becausethereis only onetrial reporting on this outcome. No major concerns about indirectness: the one
included trialis well aligned with the review question. Serious concern about imprecision: the number of events does not
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meet the optimal information size (n<300), and the samplesizeis small. The confidenceinterval isvery wideandincludes the

potential for both importantbenefit and harm. No serious concern for other considerations: no other concerns thatwould

further reduce our confidencein the findings.

2.2 Contributing data
Risedronate vs. placebo - hip fractures

Females
%
Study Risedronate Placebo OR (95% ClI) Weight
T
1
Risedronate 5 mg/day cyclic 1
1
& ! N
Mortensen 1998 0/38 0/18 < T - 1.00(0.01, 68.95) 0.34
1
Subtotal (l-squared =.%,p =) : 1.00 (0.01, 68.95) 0.34
1
1
1
1
Risedronate 5 mg/day :
1
Li 2005 0/30 0/30 : 1.00 (0.02, 52.04) 0.39
1
Mortensen 1998 0/37 0/18 1.00 (0.01, 67.64) 0.35
1
1
Valimaki 2007 0/115 0/55 T 1.00 (0.01, 66.80) 0.35
1
Subtotal (l-squared = 0.0%, p = 1.000) <> 1.00 (0.09, 10.77) 1.09
1
1
1
Risedronate mixed doses !
McClung 2001 137/6197 95/3134 — 0.72 (0.55, 0.94) 98.57
Subtotal (l-squared =.%,p=".) @ 0.72 (0.55, 0.94) 98.57
1
1
1
Overall (I-squared = 0.0%, p = 0.999) <> 0.73 (0.56, 0.95) 100.00
1
1
1
1
I I
.0145 1 68.9

Length of treatment was 12 months inLi 2005;24 months in Mortensen 1998 (cyclic treatmentwas 2 weeks on, 2 weeks off)

and Valimaiki 2007;36 months in McClung 2001 (2.5 or 5 mg/day). In all studies, follow-up was to the end of the treatment

period.
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Risedronate vs. placebo —clinical fragility fractures

Females

%
Study Risedronate Placebo OR (95% ClI) Weight

Risedronate 2.5 mg/d or 5 mg/d cyclic

Fogelman 2000a 4/60 6/62 — 0.69 (0.19, 2.56) 1.21
Hooper 2005a 31127 3/62 0.49 (0.10, 2.49) 0.86
Mortensen 1998a 0/38 0/18 1.00 (0.01, 68.95) 0.09

Subtotal (l-squared = 0.0%, p = 0.925) — 0.62 (0.23, 1.68) 2.17

Risedronate 5 mg/d

Fogelman 2000b 7/112 7/63 0.56 (0.19, 1.68) 1.84
Hooper 2005b 5/129 3/63 — 0.81(0.19, 3.51) 0.86
Hosking 2003b  6/222 2/108 *> 1.46 (0.29, 7.35) 0.58
Li 2005 0/30 0/30 1.00 (0.02, 52.04) 0.11
Mortensen 1998b 0/37 0/18 1.00 (0.01, 67.64) 0.10
Valimaki 2007 2/115 2/55 0.48 (0.07,3.49) 0.58

Subtotal (l-squared = 0.0%, p = 0.948) > 0.75(0.38, 1.49) 4.06

Risedronate mixed doses
McClung 2001 583/6197 351/3134 0.84 (0.73,0.97) 93.77
Subtotal (I-squared =.%, p=".) 0.84 (0.73,0.97) 93.77

Overall (I-squared = 0.0%, p = 0.994) 0.83(0.73,0.95) 100.00

.005 .05 2 1 5 20 200

Length of treatment was 12 months in Hosking 2003 and Li 2005; 24 months in Fogelman 2000 (2.5 mg/day or 5 mg/day),
Hooper 2005 (2.5 mg/day or 5 mg/day) Mortensen 1998 (cyclictreatment was 2 weeks on, 2 weeks off) and Valimaiki 2007;
36 months in McClung 2001 (2.5 or 5 mg/day). In all studies, follow-up was to the end of the treatment period except
Mortensen 1998, which extended one year beyond the end of treatment.

Summary of within-study subgroup datafor clinical fragility fractures
| Population | Within-study subgroup data

Risk factors/BMD [51] 70-79 years with osteoporosis (BMD T-score <-4 or -3 with at least 1 risk factor):
304/3624 [8.4%)] vs.195/1821[10.7%];RR 0.8 (0.7,1.0)

70-79 years with osteoporosis + vertebral fracture at baseline: 116/1128 [10.3%)] vs.
141/875 [16.1%];RR 0.7 (0.5, 0.9)

>80 years with 21 clinical risk factors: 278/2573 [10.8%] vs.156/1313 [11.9%]; p=0.43
(relative effect not provided)

29



KQ3a: Whatarethe benefits of pharmacologic treatments to prevent fragility fractures amongadults 240 years?

Risedronatevs. placebo—clinical vertebralfractures

Females

Study Risedronate Placebo

Risedronate 5 mg/d

Li 2005 0/30 0/30

Valimaki 2007 0/115 0/55

Subtotal (I-squared = 0.0%, p = 1.000)

Overall (l-squared =0.0%, p = 1.000)

OR (95% Cl)

1.00 (0.02, 52.04)

1.00 (0.01, 66.80)

1.00 (0.06, 17.79)

1.00 (0.06, 17.79)

%

Weight

53.06

46.94

100.00

100.00

Length of follow up was 12 months in Li 2005 and 24 months in Valimaiki 2007. Follow-up was to the end of treatment.

.005

200
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Risedronate vs. placebo—all-cause mortality

Females
%
Study Risedronate Placebo OR (95% CI) Weight
Valimaki 2007 0/115 0/55 1.00(0.01, 66.80) 100.00
Overall (I-squared =0.0%, p =) 1.00(0.01, 66.80) 100.00

.015 1 66.8

Length of treatment was 24 months. Follow-up was to the end of treatment.
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3. Zoledronicacid vs. placebo
3.1 GRADE Summary of Findings

Outcome & Studies; sample size Follow- Assumed Absolute effects (95% Cl) Certainty  What happens?
Study approach up (y) population risk”

Zoledronic acid vs. placebo (post-menopausal females)
Hip fractures 3 RCT; 2,200 [56-59] 1to6 Study data: 3.7 fewerin 1000 Lowa May not reduce
Intention to treat 12in 1000 (8.5 fewer to 7.4 more)

General F>65y: [6.1fewerin 1000

20in 1000 (14.1 fewer to 12.2 more)
Clinical fragility fractures |5RCT; 3,218 [56-61] 1to6 Study data: 20.1 fewerin 1000 MODERATE® [Probably reduces
Intention to treat 58in 1000 (27.6 fewer to 9.9 fewer)

General F265y: |[62.6 fewerin 1000

202in 1000 (87.7 fewer to 30.1 fewer)
Clinical vertebral fractures| 4 RCT; 2,367 [56-59, 1to6 Study data: 18.7 fewerin 1000 LOwe May reduce
Intention to treat 61] 34in 1000 (25.6 fewer to 6.6 fewer)

General F>65y: [14.9 fewerin 1000

27 in 1000 (20.4 fewer to 5.3 fewer)
All-cause mortality The evidence from 3 RCTs (n=2,656) [56, 58, 60, 62] is very uncertain. VERY LOWH |Very uncertain
Zoledronic acid vs. placebo (males)
Hip fractures 1RCT; 1,199 [63] 2 Study data: 2.2 more in 1000 LOwWe May not reduce
Intention to treat 2in 1000 (1.6 fewer to 42.0 more)

General M265y: [16.7 morein 1000

16in 1000 (12.9 fewer to 256.0 more)
Clinical fragility fractures |1 RCT; 1,199 [63] 2 Study data: 7.7 fewerin 1000 Lowf May not reduce
Intention to treat 18in 1000 (14.2 fewer to 9.5 more)

General M>65y: [42.3 fewerin 1000

105in 1000 (81.0 fewer to 48.0 more)
Clinical vertebral fractures| No study reported on this outcome.
All-cause mortality The evidence from 1 RCT (n=1,199) [63] is very uncertain | VERY LOW® |Very uncertain

Cl=confidence interval; RCT=randomized controlled trial; y=years
*The effects without screening for the general risk population are estimated from PRIOR et al. [49], based on 10 year follow-up. Data for the
general population <65 yearsis notincluded in thesummary table (available on request).

Explanations:

@ No serious concern about risk of bias: no serious risk of biasconcernsinthelargetrial (Reid 2018). Some concern about
inconsistency: lack of evidence of consistency becausetheanalysis hinges primarily on the one adequately powered trial (Reid
2018).Some concern about indirectness: the one adequately powered trial (Reid 2018) used a 5mg/18 months dose whichis
not anapproved dosagein Canada (lower than the approved dose and showing no difference). Serious concern about
imprecision: the number of events does not meet the optimal information size (<300),and samplesizeis <4,000. No serious
concern for other considerations: no other concerns thatwould further reduce our confidencein the findings.

b No serious concern about risk of bias: no serious risk of bias concernsinthelargetrial (Reid 2018). Some concern about
inconsistency: lack of evidence of consistency becausetheanalysis hinges primarily on the one adequately powered trial (Reid
2018). No serious concern about indirectness: the one adequately powered trial (Reid 2018) used a 5mg/18 months dose
whichis notanapproved dosagein Canada (lower than the approved dose) but the pooled estimate still shows benefit (did
not rate down). In McClung 2009 the outcome is self-reported and could include non-clinical vertebral fractures,andin Reid
2018 clinical vertebral and nonvertebral fractures wereadded to determine the number of events. The analysis wasrobustto
sensitivity analysis removing McClung 2009 and using nonvertebral fractures for Reid 2018 (did notrate down). No serious
concern about imprecision: the samplesizeis adequateand confidenceintervalis precisefor benefit of zoledronic acid. No
serious concern for other considerations: no other concerns thatwould further reduce our confidencein the findings.

¢ Some concern about risk of bias: no serious risk of biasconcernsintheone largetrial (Reid 2018). Thefindings could be
biased becauseseveral of thetrials of zoledronic acid didnotreport on this outcome specifically. Some concern about
inconsistency: |ack of evidence of consistency becausetheanalysis hinges primarily on the one largetrial (Reid 2018). No
serious concern about indirectness: the one adequately powered trial (Reid 2018) used a 5mg/18 months dosewhichis notan
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approved dosagein Canada (lower than the approved dose) but the pooled estimate still shows benefit(did notrate down).
Serious concern about imprecision: the number of events does not meet the optimal informationsize (n<300). No serious
concern for other considerations: no other concerns thatwould further reduce our confidencein the findings.

d Serious concern about risk of bias: selectivereporting suspected, sinceonly 3 of the 5 studies of zoledronic acid (60%) in
females reported on this outcome, and appears to be collected passivelyinall butone (Reid 2018) of these trials. Some
concern about inconsistency: some concernaboutlack of evidence of consistency becausetheanalysis hinges primarily on the
one larger trial (Reid 2018). Serious concerns about indirectness: The main contributing study (Reid 2018) provided a dose of
zoledronic acid (5mg/18 months) thatis not approved for use in Canada (lower than the approved doseand showingno
difference). Serious concern about imprecision: the number of events does not meet the optimal information size (n<300) and
the samplesizeis <4,000. No serious concern for other considerations: no other concerns thatwould further reduce our
confidenceinthe findings.

€ No serious concern about risk of bias: no serious risk of biasconcernsintheon included trial. Some concern about
inconsistency: no evidence of consistency becausethereis only oneincluded trial. Serious concern about imprecision: the
number of events does not meet the optimal information size. No serious concern for indirectness, or other considerations:
no other concerns thatwould further reduce our confidencein the findings.

f No serious concern about risk of bias: no serious risk of bias concernsin theon included trial. Some concern about
inconsistency: no evidence of consistency becausethereis only oneincluded trial. Serious concern about imprecision: the
number of events does not meet the optimal information size. No serious concern for indirectness, or other considerations:
no other concerns thatwould further reduce our confidencein the findings.

8 Serious concern about risk of bias: itis unclear howthe outcome was collected (may not have been collected
systematically), appearsto be collected passively. Some concern about inconsistency: some concern aboutlack of evidence of
consistency becausethere is only onetrial in theanalysis. Serious concern about imprecision: the number of events does not
meet the optimal information size (n<300) and the samplesizeis <4,000. No serious concern for indirectness or other
considerations: no other concerns thatwould further reduce our confidencein the findings.
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3.2 Contributing data
Zoledronic acid vs. placebo - hip fractures

Females

%

Study Intervention Placebo OR (95% CI) Weight

Zoledronic acid 5mg/year

Grey 2014 0/45 0/45

1.00 (0.02, 51.49) 3.84

Grey 2009 0/25 0/25 1.00 (0.02, 52.36) 3.81

> 100(0.06,1633) 766

Subtotal (l-squared = 0.0%, p = 1.000)
Zoledronic acid 5mg/18 months
> 0.67 (0.27, 1.64) 92.34

Subtotal (l-squared =.%,p=".)

Overall (I-squared = 0.0%, p = 0.964) > 0.69 (0.29, 1.63) 100.00

1

|

|

1

|

1

T

1

1

1

1

1
<

|

1

1

|

1

|

1

'

Reid 2018 8/1000 12/1000 —_— 0.67 (0.27, 1.64) 92.34

<

1

1

1

1
<J

1

1

|

1

|

|

I

.005 .05 2 1 5 20 200

Length of follow-up was to the end of the treatment period for all studies, correspondingto 12 months (1 infusion) for Grey
2009 and Grey 2014; 72 months (4 infusions) for Reid 2018.
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Males

Study Intervention Placebo OR (95% CI)

1
1
1
1
Zoledronic acid 5mg/year I
1
1
1
1

Boonen 2012 2/588 1/611 ¢ 2.08 (0.19, 22.98)

Subtotal (I-squared =.%, p=.) 2.08 (0.19, 22.98)

:

Overall (I-squared = .%, p=".) 2.08(0.19, 22.98)

:

Weight

100.00

100.00

100.00

.005 .05

[N
o
N
S

200

Length of follow-up was to the end of the treatment, correspondingto 24 months (2 infusions).

35



KQ3a: Whatarethe benefits of pharmacologic treatments to prevent fragility fractures amongadults 240 years?

Zoledronic acid vs. placebo —clinical fragility fractures

Females

%
Study Intervention Placebo OR (95% CI) Weight

Zoledronic acid 5mg/year

Grey 2014 2/45 3/45 0.67 (0.11,4.18) 1.62
Grey 2009 3/25 2/25 1.50 (0.23,9.76) 1.03
McClung 2009 6/198 5/101 — 0.61(0.18,2.05) 3.63

McClung 2009 4/181 4/101 — 0.56 (0.14,2.28) 2.84

Subtotal (I-squared = 0.0%, p = 0.853) > 0.71(0.33,1.49) 9.12
Zoledronic acid 5mg/18 months
Reid 2018 115/1000 182/1000 0.63 (0.49,0.81) 90.06

1
1
1
1
1
1
'
—_—
1
1
<J
1
1
:
—-
Subtotal (I-squared = %, p = .) <> 0.63(0.49,0.81) 90.06
1
. 1
1
1
1
1
1
1
1
1
1
1
1
1
T

Zoledronic acid mixed doses

Reid 2002 4/168 1/59

* 1.40 (0.15, 12.82) 0.82

> 1.40 (0.15, 12.82) 0.82

Subtotal (I-squared =.%, p =.)

Overall (I-squared = 0.0%, p = 0.932) 0.64 (0.51,0.82) 100.00

.005 .05 2 1 5 20 200

Length of follow-up was to the end of the treatment period for all studies, correspondingto 12 months for Reid 2002 (4
mg/yearinl, 2, or 4 infusions); 12 months (1 infusion) for Grey 2009 and Grey 2014; 72 months (4 infusions) for Reid 2018.
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Females —sensitivity analysis

%
Study Intervention  Placebo OR (95% Cl) Weight

Zoledronic acid 5mg/year

Grey 2014 2/45 3/45 0.67 (0.11, 4.18) 2.06

Grey 2009  3/25 2/25 * 1.50 (0.23, 9.76) 1.32

> 0.99 (0.27,359) 3.38

Subtotal (I-squared = 0.0%, p = 0.545)

Zoledronic acid 5mg/18 months
Reid 2018  101/1000 148/1000 0.68 (0.52,0.89)  95.56
Subtotal (I-squared =.%,p =.) 0.68 (0.52, 0.89) 95.56

Zoledronic acid mixed doses

Reid 2002  4/168 1/59

1.40 (0.15,12.82) 1.05

> 1.40 (0.15,12.82) 1.05

Subtotal (I-squared =.%, p=".)

Overall (l-squared = 0.0%, p = 0.788) 0.70 (0.54, 0.91) 100.00

.005 .05 2

=
(9]

20 200
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Males

Study Intervention Placebo OR (95% CI) Weight

'
Zoledronic acid 5mg/year |
|
|
Boonen 2012 6/588 11/611 —_—T1 0.57 (0.21, 1.54) 100.00
A
I
Subtotal (I-squared =.%,p=".) ! > 0.57 (0.21, 1.54) 100.00
f
|
I
|
i
|
Overall (l-squared =.%, p=".) ! > 0.57 (0.21, 1.54) 100.00
'
I
|
I
'
T T T ! T T T
.005 .05 2 1 5 20 200

Length of follow-up was to the end of the treatment period, correspondingto 24 months (2 infusions).
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Zoledronic acid vs. placebo —clinical vertebral fractures

Females

%

Study ZoledronicAcid  Placebo OR (95% CI) Weight

Zoledronic acid 5mg/year

Grey 2014  0/45 0/45

1.00 (0.02, 51.49) 1.43

Grey 2009  0/25 0/25 1.00 (0.02, 52.36) 1.42

> 1.00 (0.06, 16.33) 2.85

Subtotal (I-squared = 0.0%, p = 1.000)

Zoledronic acid 5mg/18 months
Reid 2018  14/1000 34/1000 0.41(0.22, 0.77) 96.04
Subtotal (I-squared =.%, p =.) 0.41 (0.22, 0.77) 96.04

Zoledronic acid mixed doses

Reid 2002  0/168 0/59 1.00 (0.01, 88.11)  1.11

1
1
1
1
1
1
1
1
1
1
<
1
1
1
1
1
——
1
1
1
1
1
1
1
:
|
Subtotal (-squared = %, p = .) <> 1.00 (0.01, 88.11)  1.11
1
1
N 1
1
1
1
1

Overall (l-squared = 0.0%, p = 0.918) 0.44 (0.24,0.80)  100.00

.005 .05 2 1 5 20 200

Length of follow-up was to the end of the treatment period for all studies, correspondingto 12 months for Reid 2002 (4
mg/yearinl, 2, or 4 infusions); 12 months (1 infusion) for Grey 2009 and Grey 2014; 72 months (4 infusions) for Reid 2018.
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Zoledronic acid vs. placebo - all-cause mortality

Females

%

Study Intervention Placebo OR (95% Cl) Weight

Zoledronic acid 5mg/year

Grey 2014 0/41 0/34 1.00 (0.02, 52.61) 1.19

McClung 2009 1/198 0/101 . 2.52 (0.06, 103.14) 1.08
|

McClung 2009 0/181 0/101 T 1.00 (0.02, 60.04) 112
|

Subtotal (I-squared = 0.0%, p = 0.927) <:> 1.48 (0.16, 13.40) 3.39

Zoledronic acid 5mg/18 months

|
1
\
1
1
|
——
Subtotal (I-squared = .%, p = .) <:> 0.66 (0.40, 1.08) 96.61
t
1
\
1

Reid 2018 27/1000 41/1000 0.66 (0.40, 1.08) 96.61
Overall (I-squared = 0.0%, p = 0.904) ©> 0.69 (0.43, 1.11) 100.00

1

1

|

|

L

T T T T T T
.005 .05 2 1 5 20 200

Treatment was 5mg/year for 12 months (1 infusion) for 12 months in Grey 2014 and McClung 2009b; 5 mg/year for 24 months
(2 infusions)in McClung 2009a; 5 mg/1.5 years for 72 months (4 infusions) in Reid 2018. Follow-up was to the end of the
treatment period for all studies, except McClung 2009b, where follow-up extended for 12 months beyond the end of the
treatment period (i.e., 1infusion atbaselinewith 2 year follow-up).
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Males

Study Intervention Placebo OR (95% ClI) Weight

i
i
Zoledronic acid 5mg/year |
|
1
|

Boonen 2012 15/588 18/611 — 0.87 (0.43, 1.73) 100.00

Subtotal (I-squared = .%, p = .) <> 0.87 (0.43,1.73)  100.00

g
Overall (I-squared = .%, p=.) <> 0.87 (0.43,1.73)  100.00

.005 .05 2 1 5 20 200

Treatment was 5 mg/year for 24 months (2 infusions), with follow-up to the end of the treatment period.



KQ3a: Whatarethe benefits of pharmacologic treatments to prevent fragility fractures amongadults 240 years?

4. Bisphosphonates (alendronate, risedronate, zoledronic acid) vs. placebo
4.1 GRADE Summary of Findings

Outcome &

Studies; sample size

Follow-

Assumed

Absolute effects (95% Cl)

Certainty

What happens?

Study approach up (y)  population risk*
Bisphosphonates (alendronate, risedronate, or zoledronic acid) vs. placebo (postmenopausal females)
Hip fractures 14 RCT; 21,038 [35-42,|1to6 Study data: 2.9 fewerin 1000 LOwa May reduce
Intention to treat 50-53, 56-59] 11in 1000 (4.6 fewer to 0.9 fewer)

General F>65y: [5.3 fewerin 1000

20in 1000 (8.3 fewer to 1.6 fewer)
Clinical fragility fractures |19 RCT; 22,482 [35,37-|1to6 Study data: 11.1 fewerin 1000 MODERATEP [Probably reduces
Intention to treat or 40,42-47,50-61] 58in 1000 (15.0 fewer to 6.6 fewer)
exposed to 21 dose General F265y: |[33.6fewerin 1000

202in 1000 (46.0 fewer to 19.8 fewer)
Clinical vertebral fractures;[ 11 RCT; 8,921 [35-38, [1to6 Study data: 10.0 fewerin 1000 LOwe May reduce
Intention to treat or 41,46,53,54,56-59, 21in1000 (14.0 fewer to 3.9 fewer)
exposed to >1 dose 61] General F>65y: [12.8 fewerin 1000

27 in 1000 (17.9 fewer to 5.0 fewer)
All-cause mortality 8 RCT; 8,542 [36, 37, 1to6 Study data: 5.5 fewerin 1000 Lowd May not reduce
Intention to treat or 41,47,48,53,56,58, 30in 1000 (11.9 fewer to 3.4 more)
exposed to 21 dose 60, 62] General F>65y: |[10.3 fewerin 1000

57 in 1000 (22.6 fewer to 6.4 more)

Cl=confidence interval; RCT=randomized controlled trial; y=years
*The effects without screening for the general risk population are estimated from PRIOR et al. [49], based on 10 year follow-up. Data for the

general population <65 yearsis notincluded in thesummary table (available on request).

Explanations:

2 Some concern about risk of bias: the largest contributingtrial (McClung2001) was athigh risk of bias dueto high (>30%) loss
to follow-up. There were no major concerns about the other adequately powered studies. No serious concern about
inconsistency: the adequately powered trials appear to be showingthe samedirection of effect, with varying degrees of
precision. Serious concern about indirectness: the prevalenceof prior fractureinseveral of thelarger trials (Liberman 1995,
McClung 2001, Pols 1999) is unknown, and in oneof these trials (Liberman 1995)itis possiblethatthe fractures werethe
resultoftrauma (i.e., not fragility fractures). Theadequately powered trial for each drug provided doses thatarenot approved
foruseinCanada (inall caseslower thanthe approved dose). The clinical utility of findings fromthis analysis areunclear, since
they do not provideinformation aboutwhich bisphosphate might provide benefit. No major concerns about imprecision: the
samplesizeis large. No serious concern for other considerations: no other concerns thatwould further reduce our confidence
inthe findings.

b Some concern about risk of bias: the largestcontributing trial (McClung 2001) was athigh risk of bias dueto high (>30%) loss
to follow-up. There were no major concerns about the other adequately powered studies. No serious concern about
inconsistency: the adequately powered trials appear to be showingthe samedirection of effect, with varying degrees of
precision.Some concern about indirectness: the prevalenceof prior fractureinseveral of the larger trials (Liberman 1995,
McClung 2001, Pols 1999) is unknown, and in oneof these trials(Liberman 1995)itis possiblethatthe fractures werethe
resultoftrauma (i.e., not fragility fractures). Theadequately powered trial for each drug provided doses thatarenot approved
foruseinCanada (inallcaseslower thanthe approved dose) but the pooled effect still shows a benefitfor bisphosphonates
(did not rate down). Fractures were self-reported and undefined in four trialsand couldhaveincluded non-clinical vertebral
fractures (Bell 2002, Hosking 2003, Lewiecki 2007, McClung 2001);in two trials clinical vertebral and nonvertebral fractures
were added to determine the number of events (McClung 2009, Reid 2018). The findings wererobustto sensitivity analysis
removing self-reports and using only nonvertebral fractures (did not rate down). No major concerns about imprecision: the
samplesizeis largeandthe pooled estimate is precise for benefit of bisphosphonates. No serious concern for other
considerations: no other concerns thatwould further reduce our confidencein the findings.

¢ Some concern about risk of bias: no major risk of bias concerns for thelarger contributingtrials. The findings could be biased
becauseseveral of the availabletrials for each drugdid notreport on this outcome specifically. Some concern about
inconsistency: lack of evidence of consistency sincethe pooled effect hinges primarily ontwo trials, onefor alendronateand
one for zoledronic acid. Therewere no adequately powered trials for risedronate. No serious concern about indirectness: the
42
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adequately powered trials for alendronate and zoledronic acid provided doses thatare notapproved for usein Canada (inall

cases lower thanthe approved dose) but the pooled effect still shows a benefitfor bisphosphonates (did notrate down).
Some concerns about imprecision: the number of events does not meet the optimal information size butthe samplesizeis
large. No serious concern for other considerations: no other concerns thatwould further reduce our confidencein the

findings.

d Serious concern about risk of bias: in one of the larger trials (Cummings 1998),itis unclearhow the outcome was defined

and how it was collected (may not havebeen collected systematically). Selective reporting strongly suspected, sinceonly 8 of

the 22 trials of bisphosphonates in females (36%) reported on this outcome, and appears to be collected passivelyinthe

majority of trials. Some concern about inconsistency: 1ack of evidence of consistency becausetheanalysis hinges primarily on
0-1largetrials per drug(n=1 alendronate, n=0risedronate, n=1 zoledronic acid). Serious concern about indirectness: the main
contributing studies provided doses of thedrugs that arenot approved for usein Canada (lower than the approved doseand

showingno difference). No serious concern about imprecision: the samplesizeis large. No serious concern for other

considerations: no other concerns thatwould further reduce our confidencein the findings.

4.2 Contributing data

Bisphosphonates vs. placebo - hip fractures

Females
%

Study Intervention  Placebo OR (95% Cl) Weight

1
Alendronate 1
Hosking 1998 0/498 0/502 : 1.00 (0.02, 50.50)  0.29
Ascott-Evans 2003 0/95 0/49 : 1.00 (0.02, 63.49) 0.26
Pols 1999 (FOSIT) 2/950 3/958 v: 0.67 (0.11, 4.03) 1.75
Yan 2009 0/280 0/280 : 1.00 (0.02,50.57)  0.29
Chesnut 1995 0/157 0/31 : 1.00 (0.01, 199.47) 0.16
Cummings 1998 (FIT) 19/2214 2472218 —_— 0.79 (0.43, 1.45) 13.98
Liberman 1995 1/597 3/397 - 0.22 (0.02, 2.14) 211
Subtotal (I-squared = 0.0%, p = 0.975) ¢> 0.73(0.43,1.24)  18.86

1

1
Risedronate |
Mortensen 1998 0/38 0/18 : 1.00 (0.01, 68.95) 0.25
Li 2005 0/30 0/30 : 1.00 (0.02, 52.04)  0.29
Mortensen 1998 0/37 0/18 : 1.00 (0.01,67.64) 0.25
Valimaki 2007 0/115 0/55 - 1.00 (0.01, 66.80)  0.26
McClung 2001 137/6197 95/3134 - 0.73 (0.56, 0.95) 72.51
Subtotal (I-squared =0.0%, p = 0.999) O 0.73 (0.56, 0.95) 73.56

|
Zoledronic acid !
Grey 2014 0/45 0/45 I 1.00 (0.02,51.49) 0.29
Grey 2009 0/25 0/25 I 1.00 (0.02, 52.36) 0.29
Reid 2018 8/1000 12/1000 —0—— 0.67 (0.27, 1.64) 7.00
Subtotal (I-squared =0.0%, p = 0.964) C> 0.69 (0.29, 1.63) 7.58
: |
Overall (I-squared = 0.0%, p = 1.000) o 0.73 (0.58, 0.92) 100.00

|

1

I I I I
.005 .05 1 20 200

See analyses of individual drugs for details on treatment dosage and duration.
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Funnel plot with pseudo 95% confidence limits
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No statistically significant evidence of small study bias (Harbord p-value: 0.669)
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Bisphosphonates vs. placebo - clinical fragility fractures

Females
%

Study Intervention  Placebo OR (95% ClI) Weight

1
Alendronate 1 J
Ascott-Evans 2003 0/95 0/49 : 1 1.00 (0.02, 63.49) 0.05
Bell 2002 1/33 3/32 > 0.32 (0.03, 3.27) 0.29
Cummings 1998 (FIT) 272/2214 312/2218 > 0.87 (0.73, 1.04) 27.93
Hosking 1998 0/498 0/502 - 1.00 (0.02, 50.50) 0.05
Hosking 2003 6/219 1/54 : < 1.48 (0.17, 12.55) 0.16
Lewiecki 2007 (open label)  2/46 0/46 T g 5.13(0.23, 112.65)  0.05
Liberman 1995 45/597 38/397 —r 0.79 (0.50, 1.24) 4.27
Pols 1999 (FOSIT) 19/950 37/958 —0—: 0.52 (0.30, 0.91) 3.63
Subtotal (I-squared = 0.0%, p = 0.614) 0 0.83 (0.71, 0.97) 36.43
. |
Risedronate !
Fogelman 2000a 4/60 6/62 —0:—— 0.69 (0.19, 2.56) 0.55
Fogelman 2000b 71112 7163 —_—— 0.56 (0.19, 1.68) 0.84
Hooper 2005a 3/127 3/62 g : 0.49 (0.10, 2.49) 0.40
Hooper 2005b 5/129 3/63 -_—— 0.81(0.19, 3.51) 0.39
Hosking 2003 6/222 1/54 : < 1.46 (0.17, 12.38) 0.16
Li 2005 0/30 0/30 g 1.00 (0.02, 52.04) 0.05
McClung 2001 583/6197 351/3134 - 0.84 (0.73, 0.97) 42.98
Mortensen 1998a 0/38 0/18 g 1.00 (0.01, 68.95) 0.04
Mortensen 1998b 0/37 0/18 : 1.00 (0.01, 67.64) 0.04
Valimaki 2007 2/115 2/55 — 0.48 (0.07, 3.49) 0.27
Subtotal (I-squared = 0.0%, p = 0.996) 9 0.83 (0.73, 0.95) 45.73

Zoledronic acid

Grey 2014 2/45 3/45 * 0.67 (0.1, 4.18) 0.29
Grey 2009 3/25 2/25 g 1.50 (0.23, 9.76) 0.18
McClung 2009a 6/198 5/101 —_— 0.61 (0.18, 2.05) 0.65
McClung 2009b 4/181 4/101 _——r 0.56 (0.14, 2.28) 0.51
Reid 2018 115/1000 182/1000 - 0.63 (0.49, 0.81) 16.07
Reid 2002 4/168 1/59 —1—¢ 1.40 (0.15, 12.82) 0.15
Subtotal (I-squared = 0.0%, p = 0.932) OI 0.64 (0.51, 0.82) 17.84
. 1
Overall (I-squared = 0.0%, p = 0.969) Q 0.80 (0.73, 0.88) 100.00
1
1

.005 .05 2 1 5 20 200

See analyses of individual drugs for details on treatment dosage and duration.
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Females - sensitivity analysis

%
Study Intervention Placebo OR (95% CI) Weight

Alendronate

1---

Ascott-Evans 2003 0/95 0/49 1.00 (0.02, 63.49) 0.05
Cummings 1998 (FIT) 272/2214  312/2218 - 0.87 (0.73,1.04) 29.26
Hosking 1998 0/498 0/502 - 1.00 (0.02, 50.50) 0.05
Liberman 1995 45/597 38/397 —_— 0.79(0.50, 1.24) 4.48
Pols 1999 (FOSIT) 19/950 37/958 —0—:— 0.52(0.30,0.91) 3.80
Subtotal (I-squared =0.0%, p =0.537) O 0.83(0.71,0.97) 37.64
- |
Risedronate 1
Fogelman 2000a 4/60 6/62 —0:—— 0.69 (0.19, 2.56) 0.58
Fogelman 2000b 71112 7163 —0—:— 0.56 (0.19, 1.68) 0.88
Hooper 2005a 3/127 3/62 - | 0.49(0.10,2.49) 0.42
Hooper 2005b 5/129 3/63 —_—— 0.81(0.19,3.51) 0.41
Li 2005 0/30 0/30 — 1.00 (0.02, 52.04) 0.05
McClung 2001 583/6197 351/3134 - 0.84 (0.73,0.97) 45.02
Mortensen 1998a 0/38 0/18 - 1.00 (0.01, 68.95) 0.05
Mortensen 1998b 0/37 0/18 : 1.00 (0.01, 67.64) 0.05
Valimaki 2007 2/115 2/55 * : 0.48 (0.07,3.49) 0.28
Subtotal (I-squared = 0.0%, p = 0.995) 4} 0.83(0.72,0.95) 47.73
I
Zoledronic acid :
Grey 2014 2/45 3/45 - : 0.67 (0.11,4.18) 0.30
Grey 2009 3/25 2/25 —— 1.50(0.23,9.76) 0.19
Reid 2018 101/1000 148/1000 0.68 (0.52,0.89) 13.98
Reid 2002 4/168 1/59 - 1.40 (0.15, 12.82) 0.15

Subtotal (I-squared =0.0%, p =0.788) 0.70 (0.54,0.91) 14.63

Overall (I-squared = 0.0%, p = 0.985) 0.81(0.74,0.89) 100.00

- o-O] t

.005 .05 2

-
()]
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Funnel plot with pseudo 95% confidence limits
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No statistically significant evidence of small study bias (Harbord p-value: 0.674).
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Bisphosphonates vs. placebo —clinical vertebral fractures

OR (95% Cl)

1.00 (0.02, 63.49)

0.61 (0.29, 1.30)
1.00 (0.02, 50.50)
1.00 (0.02, 50.57)
0.65 (0.32, 1.31)

1.00 (0.02, 52.04)
1.00 (0.01, 66.80)
1.00 (0.06, 17.79)

1.00 (0.02, 51.49)
1.00 (0.02, 52.36)
0.41(0.22,0.77)
1.00 (0.01, 88.11)
0.4 (0.24, 0.80)

0.52 (0.33, 0.81)

%
Weight

0.81

1.00 (0.01, 199.47) 0.50

32.44
0.91
0.91
35.56

0.89
0.79
1.68

0.90
0.89
60.28
0.70
62.76

100.00

Females

Study AllBiophosphates Placebo

1
Alendronate :
Ascott-Evans 2003  0/95 0/49 :
Chesnut 1995 0/157 0/31 !
Cummings 1998 (FIT) 11/2214 18/2218 —_—
Hosking 1998 0/498 0/502 |
Yan 2009 0/280 0/280 :
Subtotal (I-squared =0.0%, p = 0.996) <:>>

|
Risedronate :
Li 2005 0/30 0/30 .
Valimaki 2007 0/115 0/55 :
Subtotal (I-squared = 0.0%, p = 1.000) e B—

|
Zoledronic acid :
Grey 2014 0/45 0/45 :
Grey 2009 0/25 0/25 I
Reid 2018 14/1000 34/1000 —_——
Reid 2002 0/168 0/59 :
Subtotal (I-squared =0.0%, p = 0.918) O

I
Overall (l-squared = 0.0%, p = 0.999) Q

\

T T I T T

.005 .05 2 1 5 20

See analyses of individual drugs for details on treatment dosage and duration.
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Funnel plot with pseudo 95% confidence limits
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Harbord p-value = 0.002; all the small studies had no events compared to the two larger studies with OR<1. This causes

the effect shown in the Harbord test, but from the funnel plot we can clearly see that any bias is inconsequential.
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Bisphosphonates vs. placebo —all-cause mortality

Females
%
Study Intervention  Placebo OR (95% Cl) Weight
1
Alendronate :
Yan 2009 0/280 0/280 . 1.00 (0.02, 50.57)  0.61
Lewiecki 2007 (open label) 0/46 0/46 : 1.00 (0.02, 51.47) 0.60
1
Chesnut 1995 1157 0/31 L *> 2> 2.21(0.01, 350.25) 0.33
Cummings 1998 (FIT) 37/2214 40/2218 — 0.93(0.59,1.45)  47.89
Subtotal (I-squared = 0.0%, p = 0.990 0.94 (0.60, 1.46 49.43
(I-sq b, P ) <:> ( )

Risedronate

Valimaki 2007 0/115 0/55 1.00 (0.01,66.80) 0.53

Subtotal (I-squared = .%, p = .) ] E— 1.00 (0.01,66.80)  0.53

Zoledronic acid

Grey 2014 0/41 0/34 1.00(0.02, 52.61) 0.60
McClung 2009 1/198 0/101 2.52(0.06, 103.14) 0.54
McClung 2009 0/181 0/101 1.00 (0.02, 60.04) 0.56
Reid 2018 27/1000 41/1000 0.66 (0.40, 1.08) 48.34

Subtotal (I-squared = 0.0%, p = 0.904) 0.69 (0.43, 1.11) 50.04

Overall (I-squared =0.0%, p = 0.991) 0.81(0.59, 1.12) 100.00

5 20 200

See analyses of individual drugs for details on treatment dosage and duration.
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Funnel plot with pseudo 95% confidence limits
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No statistically significance evidence of small study bias (Harbord p-value = 0.225).



KQ3a: Whatarethe benefits of pharmacologic treatments to prevent fragility fractures amongadults 240 years?

5. Denosumabyvs. placebo
5.1 GRADE Summary of Findings

Outcome & Studies; sample size
Study approach

Follow-

Assumed
population risk

*

Absolute effects (95% Cl)

Certainty

What happens?

Denosumab vs. placebo (postmenopausal females)

General M>65y:

76in 1000

No difference in 1000
(71.1 fewer to 494.8 more)

Hip fractures 3 RCT; 8,542 [64-68] 0.5to 3 [Studydata: 3.9 fewerin 1000 Lowa May not reduce
Intention to treat 11in 1000 (6.7 fewer to 0.2 more)

General F265y: |[7.1fewerin 1000

20in 1000 (12.1 fewerto 0.4 more)
Clinical fragility fractures |5RCT; 9,231 [47, 48, 0.5to 3 [Studydata: 12.2 fewerin 1000 MODERATE® [Probably reduces
Intention to treat or 64-67, 69] 42in 1000 (16.8 fewer to 7.3 fewer)
exposed to 21 dose General F>65y: |51.5fewerin 1000

202in 1000 (72.1 fewer to 30.1 fewer)
Clinical vertebral fractures| 3 RCT; 8,397 [64, 67, 0.5to 3 [Studydata: 16.2 fewerin 1000 MODERATE® | Probably reduces
Intention to treat or 69-71] 24in 1000 (18.9 fewerto 12.1 fewer)
exposed to 21 dose General F>65y: [18.2 fewerin 1000

27in 1000 (21.2 fewer to 13.6 fewer)
All-cause mortality 5RCT; 9,185 [47, 48, 0.5to 3 [Studydata: 4.7 fewerin 1000 MODERATEY [Probably does not
Intention to treat or 64-67,69,71] 23in 1000 (9.5 fewer to 1.8 more) reduce
exposed to 21 dose General F>65y: [11.4 fewerin 1000

57in 1000 (23.1 fewerto 4.3 more)
Health-relatedquality of |1 RCT; 6,481 3 Change from baseline: physical function (-1.3 MODERATE® | Probably does not
life (OPAQ-SV; 0-100; postmenopausal vs.-1.2), emotional status(-1.4 vs. -1.6), and change
higher = better) after 3-y |females [72] back pain (4.1 vs. 4.3)for denosumab vs.
of treatment placebo.
Denosumab vs. placebo (males)
Hip fractures 1RCT; 242 [73] 1 Study data: No difference in 1000 VERY LOWf [Very uncertain
Intention to treat 0in 1000

General M265y: | No difference in 1000

16in 1000 (15.7 fewerto 436.4 more)
Clinical fragility fractures |1 RCT; 242 [73] 1 Study data: 8.4 fewerin 1000 VERY LOWE® |Very uncertain
Intention to treat 16in 1000 (16.3 fewer to 71.2 more)

General M265vy: [49.6 fewerin 1000

105in 1000 (100.3 fewer to 291.1 more)
Clinical vertebral fractures| 1 RCT; 242 [73] 1 Study data: No difference in 1000 VERY LOWh |Very uncertain
Intention to treat 0in 1000

General M265y: |No differencein 1000

10in 1000 (9.8 fewer to 329.1 more)
All-cause mortality 1 RCT; 240 [73] 1 Study data: No difference in 1000 VERY LOW! |Very uncertain
Exposed to 21 dose 8in 1000 (7.5 fewer to 107.4 more)

Cl=confidence interval; OPAQ-SV=0Osteoporosis AssessmentQuestionnaire - Short Version; RCT=randomized controlled trial; vs=versus; y=years
*The effects without screening for the general risk population are estimated from PRIOR et al. [49], based on 10 year follow-up. Data for the
general population <65 yearsis notincluded in thesummary table (available on request).

Explanations:

@ No serious concern about risk of bias: the one adequately powered trial (Cummings 2009) isatlowrisk of bias. Serious
concern about inconsistency: no evidence of consistency becausetheanalysis hinges on onelargetrial (Cummings 2009); the
remainingtrials wereinadequately powered to showa reductionin hip fractures.Some concern about indirectness: hip
fracture outcome inthe Zhu 2017 trial isundefined, soitis unclearifthesearefragility fractures. Though the contribution to
the analysisis small,the pooled estimateis altered (becomes non-significant) when this studyis included. Serious concern
about imprecision: the number of events does not meet the optimal informationsize(<300), butthe samplesizeis large.The
95% confidenceinterval for the pooled effect includes the potential for a benefit or for no difference. No serious concern for
other considerations: no other concerns thatwould further reduce our confidencein the findings.
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b No serious concern about risk of bias: the one adequately powered trial (Cummings 2009)isatlowrisk of bias.Some
concern about inconsistency: no evidence of consistency becausetheanalysis hinges ononelargetrial (Cummings 2009); the
remainingtrials contributevery little to the analysis. No serious concern about indirectness: The one largetrial uses a dosage
lower than the one approvedin Canada, butthe pooled effect still shows a benefitof denosumab (did not rate down). In one
trial thefracture outcome is self-reported and could include non-clinical vertebral fractures (Lewiecki 2007), in another clinical
vertebral and nonvertebral fractures wereadded to determine the number of events (Cummings 2009). The findings were
robustto sensitivity analysis removing Lewiecki 2007 and using only nonvertebral fractures for Cummings 2009 (did notrate
down). No serious concern about imprecision: The samplesizeis adequateandthe pooled estimateis precisefor a benefit of
denosumab. No serious concern for other considerations: no other concerns thatwould further reduce our confidencein the
findings.

¢ No serious concern about risk of bias: the one adequately powered trial (Cummings 2009)isatlowrisk of bias. Some
concern about inconsistency: no evidence of consistency becausetheanalysis hinges on onelargetrial (Cummings 2009);
remainingtrialsareunderpowered and have 0 events. No serious concern about indirectness: The adequately powered trial
uses a dosagelower than the one approvedin Canada, butthe pooled effect still shows a benefitof denosumab (did not rate
down). No serious concern about imprecision: The samplesizeis adequateandthe pooled estimate is precisefor a benefit of
denosumab. No serious concern for other considerations: no other concerns that would further reduce our confidencein the
findings.

d No serious concern about risk of bias: no serious risk of bias concerns for themain contributing trial (Cummings 2009). Some
concern about inconsistency: |ack of evidence of consistency because the analysis hinges primarily on onelargetrial
(Cummings 2009).The remainingtrials werelikely underpowered to detect a differencein mortality. No serious concern
about indirectness: the main contributing studies are well aligned with the review question. Serious concern about
imprecision: the number of events does not meet the optimal information size (n<300), though the samplesizeis large. The
confidenceinterval includes the potential for both importantbenefit and no difference. No serious concern for other
considerations: no other concerns thatwould further reduce our confidencein the findings.

€ No serious concern about risk of bias: no serious risk of biasconcernsfor theone contributingtrial (Cummings 2009). Some
concern about inconsistency: |ack of evidence of consistency becausethere is only onestudy reporting on this outcome. Some
concerns about indirectness: analysisincludesa selected population of participants who completed all 3 years of the trial
(82% placebo, 84% denosumab; 99% of these completed the questionnaire); it is unclear if ratings would be different for
those who did not complete the trial. No serious concern about imprecision: the samplesizeis large. No serious concern for
other considerations: no other concerns that would further reduce our confidenceinthe findings.

f Serious concern about risk of bias: the trial was athigh risk of reporting biasas the outcome was not mentioned in the trial
registration nor methods,anditis unclear whether it was collected systematically. Some concern about inconsistency: lack of
evidence of consistency becausethereis only one study reporting on this outcome. Serious concern about imprecision: the
study was not adequately powered to detect a difference infractures, and no events were reported. No serious concern for
indirectness or other considerations: no other concerns thatwould further reduce our confidencein the findings.

& Serious concern about risk of bias: the trial was athighrisk of reporting bias as the outcome was not mentioned in the trial
registration nor methods, anditis unclear whether it was collected systematically. Some concern about inconsistency: lack of
evidence of consistency becausethereis only one study reporting on this outcome. Serious concern about imprecision: the
number of events does not meet the optimal information size (n<300). No serious concern for indirectness or other
considerations: no other concerns thatwould further reduce our confidencein the findings.

h Serious concern about risk of bias: the trial was athigh risk of reporting bias as theoutcome was not mentioned in the trial
registration nor methods,anditis unclear whether it was collected systematically. Some concern about inconsistency: |lack of

evidence of consistency becausethereis only one study reporting on this outcome. Serious concern about imprecision: the
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study was not adequately powered to detect a difference in fractures,and no events were reported. No serious concern for
indirectness or other considerations: no other concerns thatwould further reduce our confidencein the findings.

i Serious concern about risk of bias: it is unclear howthe outcome was collected (may not have been collected systematically).
Some concern about inconsistency: lack of evidence of consistency becausethere is only onestudy reportingon this outcome.
Serious concern about imprecision: the number of events does not meet the optimal informationsize (n<300), and the
samplesizeis verysmall. No serious concern for indirectness or other considerations: no other concerns thatwould further

reduce our confidencein the findings.

5.2 Contributing data
Denosumab vs. placebo — hip fractures

Females

Study Intervention Placebo OR (95% ClI) Weight

Denosumab 60 mg/6 months

Cummings 2009 (FREEDOM) ~ 26/3902 43/3906 —— 0.61(0.37,0.99) 98.02
i

Pitale 2015 01124 01126 L 100(002,5080) 115
|
1
. N

Zhu 2017 21367 017 — 365(0.06,23656)  0.83
i

Subtotal (I-squared = 0.0%, p = 0.682) <> 0.64 (0.39, 1.02) 100.00
1

Overall (I-squared = 0.0%, p = 0.682) 1 0.64 (0.39, 1.02) 100.00
U

.005 .05 2 1 5 20 200

Treatment was as follows: 60mg/6 months for 36 months (6 infusions)in Cummings 2009; 60 mg/6 months for 12 months (2
infusions)in Zhu 2017; 60 mg/6 months for 6 months in Pitale 2015. Follow-up was to the end of treatment.
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Males

Study Intervention Placebo OR (95% ClI) Weight

Denosumab 60 mg/6 months

Orwoll 2012 (ADAMO) 0/121 0/121 1.00 (0.02, 50.80) 100.00

Subtotal (I-squared = .%, p = .) <> 1.00 (0.02, 50.80) 100.00
Overall (I-squared = .%, p =) <> 1.00 (0.02, 50.80) 100.00

.005 .05 2 1 5 20 200

Treatment was 60 mg/6 months for 12 months (2 infusions), with follow-up to end of treatment.
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Denosumab vs. placebo — clinical fragility fractures

Females

Study Intervention

Placebo

%

OR (95% ClI) Weight

T
1
Denosumab 60 mg/6 months :
1
Bone 2008 2/164 71165 —0—:— 0.29 (0.06, 1.40) 1.87
Cummings 2009 (FREEDOM) 267/3902 385/3906 -> 0.69 (0.59, 0.82) 97.53
Pitale 2015 0/124 0/126 : 1.00 (0.02, 50.80) 0.14
1
Zhu 2017 2/367 1117 _ﬁ-_ 0.64 (0.06, 7.10) 0.41
|
Subtotal (l-squared = 0.0%, p = 0.750) o 0.69 (0.58, 0.81) 99.94
1
1
1
1
Denosumab mixed doses :
1
|
Lewiecki 2007 12/314 0/46 T 15.25 (0.06, 4161.66)  0.06
1
!
Subtotal (I-squared =.%, p=.) <:> 15.25 (0.06, 4161.66) 0.06
1
1
1
|
Overall (I-squared = 0.0%, p = 0.664) o 0.70 (0.59, 0.82) 100.00
1
1
1
1
L
T T T T T T
.005 .05 2 1 5 20 200

Treatment was as follows: 60 mg/6 months for 12 months (2 infusions)in Zhu 2017;60 mg/6 months for 24 months (4
infusions)in Bone 2008; 60mg/6 months for 36 months (6 infusions)inCummings 2009;and 6 or 14 or 30 mg/3 months or 14
or 60 or 100 or 210 mg/6 months for 24 months (4 or 8 infusions) inLewiecki 2007. Follow-up was to the end of treatment.

| Population

Summary of within-study subgroup data for clinical fragility fractures in females

| Within-study subgroup data \

Femoral neck BMD T-score <-2.5:105/1384 [8.1%)] vs.159/1406 [12.3%];HR 0.65 (0.51, 0.83)
[64, 68] >2.5:128/2495[5.5%] vs.131/2484 [5.6%];HR 0.97 (0.76 to 1.23)
Age [64, 68] 275 years: 88/1235[7.9%] vs.102/1236 [9.0%]; HR 0.84 (0.63,1.12)

<75 years: 150/2667 [5.9%] vs.191/2671[7.6%]; HR 0.78 (0.63, 0.96)

Prior nonvertebral fracture

Yes:103/1163[9.4%] vs.121/1177 [11.2%]; HR 0.84 (0.65,1.09)

[64, 68] No: 135/2737[5.3%] vs.172/2724 [6.6%]; HR 0.77(0.62,0.97)
Prevalentvertebral fracture Yes: 84/929[9.6%] vs.77/915[9.2%]; HR 1.06 (0.78, 1.44)
[64, 68] No:151/2864 [5.7%] vs.209/2854 [7.7%]; HR 0.71(0.62,0.97)

FRAX + BMD [64, 68]

“l...] increasing efficacy of denosumab as baseline probability increased from 5% to 18%. At
fracture probabilities higher than 18%, no further increase in efficacy with higher
probabilities was observed. For example, at 10% probability (23rd percentile), denosumab
decreased fracture risk by 11% (p=0.629), whereas at 20% (70th percentile) the reduction
was 71% (p<0.001) and at 30% (90th percentile) it was 50% (p=0.001). A similar pattern
was observed if major fracture probability was calculated without the input of femoral neck
BMD, or if hip fracture probabilities were used.”
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Males

%

Study Intervention Placebo OR (95% CI) Weight

Denosumab 60 mg/6 months

Orwoll 2012 (ADAMO) 1121 21121 0.50 (0.04, 5.59) 100.00

Subtotal (I-squared =.%, p =) 0.50 (0.04, 5.59) 100.00

Overall (I-squared =.%, p=".) > 0.50 (0.04, 5.59) 100.00

A

.005 20 200

o
&
()
o

Treatment was 60 mg/6 months for 12 months (2 infusions). Follow-up was to the end of treatment.
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Denosumab vs. placebo — clinical vertebral fractures

Females

%

Study Intervention Placebo OR (95% CI) Weight

Denosumab 60 mg/6 months

Bone 2008 0/164 0/165 1.00 (0.02, 50.70) 0.54
Cummings 2009 (FREEDOM) 29/3902 92/3906 0.32 (0.21, 0.48) 98.91
Pitale 2015 0/124 0/126 1.00 (0.02, 50.80) 0.54

Subtotal (I-squared = 0.0%, p = 0.723) 0.32(0.21,049)  100.00

Overall (I-squared = 0.0%, p = 0.723) 0.32(0.21,049)  100.00

-

.005 .05 2 1 5 20 200

Treatment was as follows: 60 mg/6 months for 6 months (1 infusion)for Pitale2015;60 mg/6 months for 24 months (4
infusions)in Bone 2008; 60mg/6 months for 36 months (6 infusions)inCummings 2009. Follow-up was to the end of
treatment.
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Males

Study Intervention Placebo OR (95% Cl) Weight

Denosumab 60 mg/6 months

Orwoll 2012 (ADAMO) 0121 0/121 1.00 (0.02, 50.80) 100.00

Subtotal (I-squared = %, p =) <> 1.00 (0.02, 50.80) 100.00
Overall (I-squared = .%, p =) <> 1.00 (0.02, 50.80) 100.00

.005 .05 2 1 5 20 200

Treatment was 60 mg/6 months for 12 months (2 infusions). Follow-up was to the end of treatment.
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Denosumab vs.placebo —all-cause mortality

Females

%

Study Intervention  Placebo OR (95% Cl) Weight

Denosumab 60 mg/6 months

Bone 2008 01164 0/165 1.00 (0.02,50.70)  0.55
Cummings 2009 (FREEDOM)  70/3886 90/3876 —— 0.78 (0.57, 1.06) 98.24
Pitale 2015 01124 01126 . 1.00 (0.02,50.80)  0.55
Zhu 2017 2/367 0117 3.65(0.06, 236.56)  0.40

Subtotal (I-squared = 0.0%, p = 0.906) 0.79 (0.58, 1.08) 99.75

Denosumab mixed doses

Lewiecki 2007 1/314 0/46

2.15(0.01,632.43) 0.25

1
1
|
T
A
)
¢
1
|
|
1
|
1
1
|
|
Subtotal (I-squared =%, p =) <> 215(0.01,63243) 0.25
1
|
" 1
A
¢
A
1
|
1
)

Overall (I-squared = 0.0%, p = 0.954) 0.79 (0.58, 1.08) 100.00

.005 .05 2 1 5 20 200

Treatment was as follows: 60 mg/6 months for 6 months in Pitale2015; 60 mg/6 months for 12 months (2 infusions)in Orwoll
2012 and Zhu 2017;60 mg/6 months for 24 months in Bone 2008; 60mg/6 months for 36 months (6 infusions)in Cummings
2009;6 mg or 14 mg or 30 mg/3 months, or 14 mg or 60 mg or 100 mg or 210 mg/6 months for 24 months (8 or 4 infusions)in
Lewiecki 2007. Follow-up was to the end of treatment.
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Males

Study Intervention Placebo OR (95% Cl) Weight

Denosumab 60 mg/6 months

Orwoll 2012 (ADAMO) 1120 1120 1.00 (0.06, 16.17) 100.00

> 1.00 (0.06, 16.17) 100.00
T

Overall (I-squared =.%, p =.) 1.00 (0.06, 16.17) 100.00

T T
1 5 20 200

Subtotal (I-squared =.%, p =) <
T
2

.005 .05

Treatment was 60 mg/6 months for 12 months (2 infusions). Follow-up was to the end of treatment.
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EVIDENCE SUMMARY FOR KQ3b ON THE HARMS OF PHARMACOLOGIC TREATMENTS

Background and approach to GRADE

- We appraised the evidence based on presence/direction of an effect, not magnitude (no thresholds)

- Preferentially used GRADE assessments as reported by the authors. Insome cases we altered these as appropriate.
- When authors did not report GRADE appraisals, we perform these using data available within the systematic review.
- Inseveral cases, the information needed to perform GRADE appraisals wasinadequately reported, thus we made
the following assumptions:
a) Risk of bias: For RCTs, rate down 1 level in all cases where ROB has not been assessed for harms outcomes
(i.e., no evidence that risk of bias is low). For observational studies, start at low certaintyto capturethe
likely bias in assessment and reporting of harms data.
b) Imprecision & inconsistency: When inadequate information, these were combined into a single rating. For

imprecision, relied primarily on sample size (i.e., 300 events; n=4000 for rare outcomes), while consistency
accounted for the width of the confidence interval if a forest plot was not provided.
¢) Indirectness: In most cases did not rate down, because selection of SRs means that most of the evidence is

direct. Rated down when systematic reviews reported composite outcomes and these did not represent the

number of patients with one or more of the outcomes.

- Where it was reasonable (i.e., at least low certainty of evidence, statistically significant effect, 5 or fewer included
studies), we looked to the included studies to provide absolute effects when these were not reported by the

included SRs. For larger analyses, we looked at the five largest contributing studies.

1. Alendronate vs. placebo or no treatment
1.1 GRADE Summary of Findings

Outcome

Studies; sample
size

Assumed

Absolute effects (95% Cl)

Certainty

What happens?

Alendronate vs. placebo or no treatment

pop. risk*

Serious adverse events

Atypical femoral fractures |1 cohort; 220,360 (0.06 per 0.08 more per 1000 (0.05 more to 0.14 more) LOW? May increase
(subtrochanteric) [74] 1000

Atypical femoral fractures |1 cohort; 220,360 (0.03 per 0.06 more per 1000 (0.03 more to 0.10 more) Lowb

(femoral shaft) [74] 1000

Osteonecrosis ofthe jaw 1 cohort; 220,360 |0.1 per 1000 |0.22 more per 1000 (0.04 more to 0.59 more) LOowe

[74]

Any serious AE [3, 75] 5RCT; 1,955 106 per 1000| 5.7 fewer per 1000 (31.9 fewer to 29.4 more) Lowd May notincrease
Gl perforations, ulcers, 10 RCT; 137 NR Cannot be calculated; NS difference LOWe

bleeds [76-78] events

Serious esophageal AE[76- |5 RCT; 499,062 NR Cannot be calculated; NS difference Lowf

78]

Atrial fibrillation [76-78] 1 RCT; NR 14 per 1000 |3.6 more per 1000 (0.6 fewer to 9.0 more) LOwse

1SR of 32 RCT;
17,291

2.2 more per 1000 (1.8 fewer to 7.7 more)

Very uncertain: serious Gl AEs (any)" [76-78], Gl cancer (colorectall, gastrici, esophagealX, liver!, pancreatic™, oral", bile duct®, small intestinalP) [79)],
serious cardiovascular AE (acute coronary syndromed, cerebrovascular death’, thromboembolic events®) [76-78], and atypical femoral fractures

(anyt, with long term treatment [>3 years]Y) [74].

No evidence: serious stroke, pulmonary embolism

Non-serious adverse events and discontinuation due to AE

Non-serious Gl AE [76-78] 50 RCT; 22,549 589 per 1000( 16.3 more per 1000 (2.4 more to 31.3 more) MODERATEY | Probably
increases

Discontinuation due to AE 9 RCT; 9,160 68 per 1000 | 1.4 fewer per 1000 (10.0 fewer to 8.3 more) MODERATEY | Probably does

[3, 75] notincrease

Any non-serious AE [80] 5 RCT; 4,720 815 per 1000{16.3 fewer per 1000 (81.5 fewer to 48.9 more) LOWX May notincrease
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Outcome Studies; sample | Assumed Absolute effects (95% Cl) Certainty |What happens?
size pop. risk”

Very uncertain: influenza-like symptomsY [80] and musculoskeletal (arthritisand arthralgia? myalgia, cramps, and limb pain®) AEs [76-78].

AE=adverse event; Gl=gastrointestinal; NR=not reported; NS=not statistically significant; RCT=randomized controlled trial; SR=systematic review
*The control event rate is the median rate in the control group for studiesin the analysis. These were extracted directly from the systematic
reviews when possible. Otherwise, we extracted these data from the included primary studies when there were <5 in the analysis or used the 5
largest studies from larger analyses to calculate the control event rate.

Explanations:

a Atypical femoral fractures (subtrochanteric): Rated by Fink 2019. Authors note moderate risk of bias, unknown
consistency (1 study), imprecise, direct, reporting bias undetected, large magnitude of effect (+1). Revised to not rate
down for imprecision, as the sample size is large and the entire confidence interval is showing harm.

b Atypical femoralfractures (femoral shaft): Rated by Fink 2019. Authors note moderate risk of bias, unknown
consistency (1 study), imprecise, direct, reporting bias undetected, large magnitude of effect (+1). Revised to not rate
down for imprecision, as the sample size is large and the entire confidence interval is showing harm.

¢ Osteonecrosis of the jaw: Rated by Fink 2019. Authors note moderate risk of bias, unknown consistency (1 study),
imprecise, direct, reporting bias undetected, large magnitude of effect (+1). Revised to not rate down for imprecision, as
the sample size is large and the entire confidence intervalis showing harm.

d Any serious adverse event: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated
down one level due to likely bias in harms ascertainment and reporting; very serious concerns about imprecision:
sample size may be adequate (>1000), but the confidence intervalis close to the threshold for harm and benefit; no

serious concerns about inconsistency, indirectness, or other considerations.

¢ Gastrointestinal perforations, ulcers, and bleeds: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; serious concerns about
imprecision: the number of events does not meet the optimal information size (<300); no serious concerns about
inconsistency, indirectness, or other considerations.

f Serious esophageal adverse events: serious concerns about risk of bias: risk of bias not assessed for harm outcomes,
rated down one level due to likely bias in harms ascertainment and reporting; serious concerns about
inconsistency/imprecision: no information on the sample size, confidence interval includes both important harm and no
effect; no serious concerns about indirectness or other considerations.

g Atrial fibrillation: Rated by Crandall2014. Based on independent rating, serious concerns about risk of bias: risk of
bias not assessed for harm outcomes, rated down one level due to likely bias in harms ascertainment and reporting;
some concerns about inconsistency: some inconsistency, the large trialsshow both benefit and harm; serious concerns
about imprecision: the sample size is large but the confidence intervalis wide, including both important benefit and no
effect; no serious concerns about indirectness or other considerations.

h All serious gastrointestinal adverse events: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; serious concerns about
imprecision: confidence interval includes both benefit and no effect; serious concerns about indirectness: because the
number of events is unlikely to reflect the number of people with 21 event; no serious concerns about inconsistency or
other considerations.
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i Colorectal cancer: no serious concerns about risk of bias: the systematic review authors did not report major risk of
bias concerns; serious concerns about inconsistency: presence of unexplained heterogeneity, 12=80%; no serious
concerns for imprecision, indirectness or other considerations.

i Gastric cancer: no serious concerns about risk of bias: the systematic review authors did not report major risk of bias
concerns; serious concerns about imprecision: the sample size is large, but confidence interval includes harm and no
difference; no serious concerns for inconsistency (I1°=24%), indirectness or other considerations.

k Esophageal cancer: no serious concerns about risk of bias: the systematic review authors did not report major risk of
bias concerns; serious concerns about inconsistency: studies show differing directions of effect, 12=52%; serious concerns
about imprecision: the sample size is large, but confidence interval includes harm and benefit (relatedto inconsistency);
no serious concerns for indirectness or other considerations.

I'Liver cancer: no serious concerns about risk of bias: the systematic review authors did not report major risk of bias
concerns; serious concerns about inconsistency: presence of unexplained heterogeneity, 12=65%; no serious concerns
for imprecision, indirectness, or other considerations.

m Pancreatic cancer: no serious concerns about risk of bias: the systematic review authors did not report major risk of
bias concerns; serious concerns about imprecision: the sample size is large, but confidence includes both harm and no
effect; no serious concerns for inconsistency (I’=7%), indirectness, or other considerations.

n Oral cancer: no serious concerns about risk of bias: the systematic review authors did not report major risk of bias
concerns; some concerns about inconsistency: no evidence of consistency since thereis only one study in the analysis;
very serious concerns about imprecision: the sample size is large, but confidence intervalis very wide, including both
important benefit and harm; no serious concerns for indirectness or other considerations.

° Bile duct cancer: no serious concerns about risk of bias: the systematic review authors did not report major risk of bias
concerns; some concerns about inconsistency: no evidence of consistency since thereis only one study in the analysis;
serious concerns about imprecision: the sample size is large, but confidence interval includes harm and no effect; no
serious concerns for indirectness or other considerations.

P Small intestinal cancer: no serious concerns about risk of bias: the systematic review authors did not report major risk
of bias concerns; some concerns about inconsistency: no evidence of consistency since thereis only one study in the
analysis; very serious concerns about imprecision: the sample size is large, but confidence interval is very wide, including
both important benefit and harm; no serious concerns for indirectness or other considerations.

9 Acute coronary syndrome: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated
down one level due to likely bias in harms ascertainment and reporting; very serious concerns about
inconsistency/imprecision: the sample size is not reported and there is no forest plot, but the confidence interval is very
wide, including both important benefit and harm; no serious concerns about indirectness or other considerations.

" Cerebrovascular death: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely bias in harms ascertainment and reporting; very serious concerns about

inconsistency/imprecision: the sample size is not reported and there is no forest plot, but the confidence interval is very
wide, including both important benefit and harm; no serious concerns about indirectness or other considerations.
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s Thromboembolic events: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely bias in harms ascertainment and reporting; some concerns about inconsistency: no evidence of
consistency since thereis only one trialin the analysis; very serious concerns about imprecision: the confidence interval
is very wide, including both important benefit and harm; no serious concerns about indirectness or other
considerations.

t Atypical femoral fractures (any; vs. placebo): Rated by Fink 2019. Authors note low risk of bias (however not rated
specifically for harm outcomes), unknown consistency (1 study), highly imprecise, direct, reporting bias undetected.

u Atypical femoralfractures (any; vs. no treatment): Rated by Fink 2019. Authors note moderate risk of bias, unknown
consistency (1 study), highly imprecise, direct, reporting bias undetected. Revised to not rate down for imprecision, as
the sample size is large and the entire confidence intervalis showing harm.

v Non-serious gastrointestinal adverse events: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; no serious concerns about
inconsistency, imprecision, indirectness, or other considerations.

w Discontinuation due to adverse events: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; no serious concerns about
inconsistency, imprecision, indirectness, or other considerations.

* Any non-serious adverse event: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated
down one level due to likely bias in harms ascertainment and reporting; serious concerns about inconsistency: studies
differ in direction of effects (one larger study shows harm while others are close to no effect) and 12=85%; no serious
concerns about imprecision, indirectness, or other considerations.

¥ Influenza-like symptoms: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely bias in harms ascertainment and reporting; some concerns about inconsistency: thereis no
evidence of consistency because the analysis includes only one trial; serious concerns about imprecision: small sample
size (n=241), number of events cannot reach the optimal information size; no serious concerns about indirectness or
other considerations.

Z Arthritisand arthralgia: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely bias in harms ascertainment and reporting; very serious concerns about inconsistency and
imprecision: the sample size is not reported and there is no forest plot, however the confidence interval is very wide,
including both serious harm and benefit; no serious concerns about indirectness or other considerations.

@ Myalgia, cramps, and limb pain: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated
down one level due to likely bias in harms ascertainment and reporting; very serious concerns about inconsistency and
imprecision: the sample size is not reported and there is no forest plot, however the confidence interval is very wide,
including both serious harm and benefit; no serious concerns about indirectness or other considerations.
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2. Risedronatevs. placebo
2.1 GRADE Summary of Findings

Assumed Absolute effects (95% Cl)
pop. risk*

Certainty What happens?

Risedronate vs. placebo

Serious adverse events

Any serious AE [3, 75] 5RCT; 7,195 11 per 1000 |2.6 fewer per 1000 (10.2 fewer to 5.7 more) MODERATE? | Probably does not
increase

Very uncertain: serious Gl AEs (all®; Gl perforations, ulcers bleedsS; serious esophageal AEY) [76-78], Gl cancere [76-78), acute coronary syndromef,
cerebrovascular deathg, pulmonary embolismh [76-78], atrial fibrillationi[76-78].

No evidence: serious stroke, thromboembolicevents [76-78], atypical femoralfractures, or osteonecrosis of the jaw.

Non-serious adverse events and discontinuation due to AE

Any non-serious AE [80] 6 RCT; 9,575 915in 1000 |[45.8 fewerin 1000 (146.4 fewerto 73.2 more) | MODERATE | Probably does not
Non-serious Gl AE [76-78] 21RCT; 3,474 223in1000 |5.2 morein 1000 (8.8 fewerto20.3 more) MODERATEk | increase
events
Discontinuation due to AE [3,| 5 RCT; 7,159 111in 1000 |1.0fewerin 1000 (11.8 fewerto 10.9 more) MODERATE!
75]

Very uncertain: influenza-like symptoms™ [80], pharyngitis" [80], and arthritis and arthralgia® [76-78].
No evidence: myalgia,cramps, and limb pain [76-78].
AE=adverse event; Gl=gastrointestinal; NR=not reported; NS=not statistically significant; RCT=randomized controlled trial; SR=systematic review

*The control event rate is the median rate in the control group for studiesin the analysis. These were extracted directly from the systematic
reviews when possible. Otherwise, we extracted these data from the included primary studies when there were <5 in the analysis or used the 5
largest studies from larger analyses to calculate the control event rate.

Explanations:

b Any serious adverse event: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated
down one level due to likely bias in harms ascertainment and reporting; no serious concerns about inconsistency,
imprecision, indirectness, or other considerations.

b All serious gastrointestinal adverse events: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; serious concerns about
indirectness: because the number of events is unlikely to reflect the number of people with 21 event; no serious

concerns about inconsistency, imprecision, or other considerations.

¢ Gastrointestinal perforations, ulcers, and bleeds: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; very serious concerns about
inconsistency/imprecision: sample size not reported and thereis no forest plot, confidence interval is very wide and
includes both benefit and harm; no serious concerns for indirectness or other considerations.

d Serious esophageal adverse events: serious concerns about risk of bias: risk of bias not assessed for harm outcomes,
rated down one level due to likely bias in harms ascertainment and reporting; very serious concerns about

inconsistency/imprecision: sample size not reported and thereis no forest plot, confidence interval is very wide and
includes both benefit and harm; no serious concerns for indirectness or other considerations.

¢ Gastrointestinal cancer: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely bias in harms ascertainment and reporting; serious concerns about inconsistency: no evidence of
consistency since thereis only one trialin the analysis; very serious concerns about imprecision: the sample size is very
small, thus the optimal information size cannot be met; no serious concerns for indirectness or other considerations.
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f Acute coronary syndrome: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely bias in harms ascertainment and reporting; very serious concerns about
inconsistency/imprecision: sample size not reported and thereis no forest plot, confidence interval is very wide and
includes both benefit and harm; no serious concerns for indirectness or other considerations.

8 Cerebrovascular death: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely bias in harms ascertainment and reporting; very serious concerns about
inconsistency/imprecision: sample size not reported and thereis no forest plot, confidence interval is very wide and
includes both benefit and harm; no serious concerns for indirectness or other considerations.

h Pulmonary embolism: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one
level due to likely bias in harms ascertainment and reporting; very serious concerns about inconsistency/imprecision:
sample size not reported and there is no forest plot, confidence interval is very wide and includes both benefit and
harm; no serious concerns for indirectness or other considerations.

i Atrialfibrillation: Rated by Crandall2014. Based on independent assessment, serious concerns about risk of bias: risk
of bias not assessed for harm outcomes, rated down one level due to likely bias in harms ascertainment and reporting;
serious concerns about inconsistency: no evidence of consistency since there is only one trialin the analysis; very
serious concerns about imprecision: the sample size not reported, but the confidence interval is very wide and includes
both benefit and harm; no serious concerns for indirectness or other considerations.

i Any non-serious adverse event: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated
down one level due to likely bias in harms ascertainment and reporting; no serious concerns about inconsistency,
imprecision, indirectness, or other considerations.

K Non-serious gastrointestinal adverse events: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; no serious concerns about
inconsistency, imprecision, indirectness, or other considerations.

' Discontinuation due to adverse events: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; no serious concerns about
inconsistency: limited evidence of consistency because the evidence is dominated by one large trial, but consistent with
results for alendronate; no serious concerns about imprecision, indirectness, or other considerations.

m Influenza-like symptoms: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely bias in harms ascertainment and reporting; some concerns about inconsistency: there is no
evidence of consistency because the analysis includes only one trial; very serious concerns about imprecision: small
sample size (n=284), the optimal information size is not met; no serious concerns about indirectness or other
considerations.

" Pharyngitis: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level due
to likely bias in harms ascertainment and reporting; some concerns about inconsistency: there is no evidence of
consistency because the analysis includes only one trial; very serious concerns about imprecision: small sample size
(n=284), the optimal information size is not met; no serious concerns about indirectness or other considerations.
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° Arthritisand arthralgia: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely bias in harms ascertainment and reporting; very serious concerns about
inconsistency/imprecision: the sample size is not reported and there is no forest plot, however the confidence interval is
very wide, including benefit and harm; no serious concerns about indirectness or other considerations.

3. Zoledronicacid vs. placebo
3.1 GRADE Summary of Findings

udies; sample size Assumed pop. risk”

Zoledronic acid vs. placebo

Absolute effects (95%

cl)

Certainty

What happens? ‘

Serious adverse events

Any serious AE [3, 75] 3 RCT; 1,950 114in 1000 |0.9 fewerin 1000 (19.8 fewerto 21.8 more) MODERATE? | Probably does
notincrease
Acute coronary syndrome 2 RCT; NR NR Cannot be calculated; NS difference LOwb May notincrease
[76-78]
Serious stroke [76-78] 2 RCT; NR NR Cannot be calculated; NS difference LOW¢
Very uncertain: cerebrovascular deathd [76-78], atrial fibrillation [76-78]¢, atypical femoralfracturesf[76-78], osteonecrosis of the jawg [76-78].
No evidence: serious Gl AE (any; Gl perforations, ulcers, bleeds; serious esophageal AE), Gl cancer, pulmonary embolism, thromboembolic events.
Non-serious adverse events and discontinuation due to AE
Any non-serious AE [80] 6 RCT; 9,575 915in 1000 (51.8 more per 1000 (no difference to 112.2 MODERATE" | Probably
more) increases
Pyrexia [80] 5RCT; 11,823 38in 1000 127.7 more in 1000 (34.6 more to 337.4 more) | MODERATE!
Headache [80] 4 RCT; 9,712 53in 1000 |60.4 morein 1000 (19.1 more to 126.7 more) MODERATES
Influenza-like symptoms [76-5 RCT; 10,695 44in 1000 142.5 more in 1000 (105.5 more to 188.4 more)| MODERATE
78]
Arthritis and arthralgia [76- (6 RCT; 11,171 145in 1000 [178.5 morein 1000 (137.4 more to 224.1 more)| MODERATE!
78]
Myalgia [76-78] 5RCT; 11,065 17in 1000 70.7 more in 1000 (54.6 more to 90.8 more) MODERATE™
Arthralgia, myalgia, pyrexia, |6 RCT; 11,676 219in 1000 |422.8 more in 1000 (398.6 more to 446.3 more) LOown May increase
chills, & influenza-like
symptoms [76-78]
Chills [80] 2 RCT; 799 12in 1000 |33.7 more in 1000 (3.0 more to 127.2 more) Lowe
Non-serious Gl AE [76-78] 3 RCT; 840 79in1000 |30.9 morein 1000 (11.8 fewerto 97.6 more) LOowpP May notincrease

Very uncertain: discontinuation due to AEY[3, 75].

AE=adverse event; Gl=gastrointestinal; Ml=myocardialinfarction; NR=not reported; NS=not statistically significant; RCT=randomized controlled

trial; SR=systematicreview

*The control event rate is the median rate in the control group for studiesin the analysis. These were extracted directly from the systematic
reviews when possible. Otherwise, we extracted these data from the included primary studies when there were <5 in the analysis or used the 5
largest studies from larger analyses to calculate the control event rate.

Explanations:

a Any serious adverse event: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated

down one level due to likely bias in harms ascertainment and reporting; no serious concerns about inconsistency,
imprecision, indirectness, or other considerations.

b Acute coronary syndrome: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated

down one level due to likely bias in harms ascertainment and reporting; serious concerns about
inconsistency/imprecision: the sample size is not reported and there is no forest plot, but the confidence interval
includes benefit and no effect; no serious concerns for indirectness or other considerations.

¢ Serious stroke: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level
due to likely bias in harms ascertainment and reporting; serious concerns about inconsistency/imprecision: the sample
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size is not reportedand there is no forest plot, but the confidence intervalincludes harmand no effect; no serious
concerns for indirectness or other considerations.

d Cerebrovascular death: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely bias in harms ascertainment and reporting; very serious concerns about
inconsistency/imprecision: the sample size is not reported and there is no forest plot, but the confidence interval is wide
and includes benefit and harm; no serious concerns for indirectness or other considerations.

e Atrial fibrillation: Rated by Crandall2014. Reasoning not provided, but there are likely to be concerns about risk of
bias, and the analysis relies on only two trials (likely small).

f Atypical femoral fractures: Rated by Fink 2019. No explanation provided but there were no events reportedin the one
included trial. Probable concerns about risk of bias, lack of evidence of consistency, and a small sample size to assess a
rare event (<4,000).

8 Osteonecrosis of the jaw: Rated by Fink 2019. No explanation provided but there were no events reported in the one
included trial. Probable concerns about risk of bias, lack of evidence of consistency, and a small sample size to assess a
rare event (<4,000).

h Any non-serious adverse event: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated
down one level due to likely bias in harms ascertainment and reporting; no serious concerns about inconsistency: the
findings are heterogeneous in terms of effect size, but the direction of effectis homogeneous across studies; no serious
concerns about imprecision, indirectness, or other considerations.

" Pyrexia: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level due to
likely bias in harms reporting; no serious concerns about inconsistency, imprecision, indirectness, or other
considerations.

i Headache: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level due
to likely bias in harms ascertainment and reporting; no serious concerns about inconsistency, imprecision, indirectness,
or other considerations.

kK Influenza-like symptoms: Rated by Crandall 2014. Based on independent rating, serious concerns about risk of bias:
risk of bias not assessed for harm outcomes, rated down one level due to likely bias in harms ascertainment and
reporting; no serious concerns about inconsistency, imprecision, indirectness, or other considerations.

I Arthritis and arthralgia: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely bias in harms ascertainment and reporting; no serious concerns about inconsistency, imprecision,
indirectness, or other considerations.

™ Myalgia: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level due to
likely bias in harms ascertainment and reporting; no serious concerns about inconsistency, imprecision, indirectness, or
other considerations.

n Composite of arthralgia, myalgia, pyrexia, chills, and influenza-like symptoms: Rated by Crandall2014. Based on
independent rating, serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one
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level due to likely bias in harms ascertainment and reporting; serious concerns about indirectness: composite outcome
that is unlikely to represent the number of people with >1 event; no serious concerns about inconsistency, imprecision,
or other considerations.

° Chills: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level due to
likely bias in harms ascertainment and reporting; serious concerns about inconsistency/imprecision: there is no forest
plot or indication of heterogeneity, but the sample size is small (<4000 for a rare event); no serious concerns for
indirectness or other considerations.

P Non-serious gastrointestinal adverse events: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; serious concerns about
inconsistency/imprecision: forest plot not provided, the number of events does not meet the optimal information size
(n=83); no serious concerns about indirectness or other considerations.

9 Discontinuation due to adverse events: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; some concerns about
inconsistency: lack of evidence of consistency since thereis only one trialin the analysis; serious concerns about
imprecision: the sample size is small for a rare event (<4,000); no serious concerns for indirectness or other

considerations.

4. Bisphosphonates vs.placeboor no treatment
4.1 GRADE Summary of Findings

Outcome Studies; sample Assumed Absolute effects (95% Cl) Certainty |What happens?
size pop. risk”

Bisphosphonate vs. placebo or no treatment
Serious adverse events
Atypical femoral fracture 1 cohort; ~2.8 mill | 0.3in 1000% |11 (7 to 14)in 10,000 in-years LOw? May increase
(any, with long-term 1 case-control; NA; OR 93 (66 to 132)for >5 years
treatment, >3 years) [74] 1,368

1 case-control; NA; OR 25.65 (10.74t0 61.28)

290
Atypical femoral fracture 3 RCT; NR 0.3in1000" |1.0 more in 1000 (2.6 fewer to 41.1 more) LOwb
(subtrochanteric) [76-78] 1SR of11 0.2 more in 1000 (0.1 more to 0.4 more)

observational; NR

Pooled: safety 1.1 more in 1000 (0.7 more to 1.5 more)

databases; NR
Osteonecrosis of the jaw Case series, SRs; |[NR Inconsistent, 0.3t043.0in 1000 LOWe
[76-78] NR
Stroke [81] 2 RCT; 9,825 33in1000 (2.0 morein 1000 (5.9 fewerto 11.6 more) MODERATE® | Probably does
Myocardial infarction [81] |5 RCT; 10,4040 12in 1000 |2.2 fewerin 1000 (5.2 fewer to 2.0 more) MODERATE® | not increase
Nonfatal stroke, Ml, death - |12 RCT; 16,888 67in 1000 3.4 fewerin 1000 (8.7 fewer to 3.4 more) Lowf May notincrease
vascularcause [81]
Cardiovascular mortality [81]|5 RCT; 10,165 22in 1000 |2.6fewerin 1000 (8.4 fewerto 5.1 more) LOwse
Very uncertain: esophageal cancerh [76-78]and atrialfibrillation [76-78].
No evidence: effect of long-term bisphosphonates (>3 years) on the risk of osteonecrosis of the jaw.

AE=adverse event; Gl=gastrointestinal; Ml=myocardialinfarction; NR=not reported; NS=not statistically significant; RCT=randomized controlled
trial; SR=systematicreview

*The control event rate is the median rate in the control group for studiesin the analysis. These were extracted directly from the systematic
reviews when possible. Otherwise, we extracted these data from the included primary studies when there were <5 in the analysis or used the 5
largest studies from larger analyses to calculate the control event rate.
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Explanations:
a Atypical femoral fracture (long term bisphosphonates vs. no treatment): Rated by Fink 2019. Authors note moderate
risk of bias, precise, consistent, direct, reporting bias undetected, large magnitude of effect (+1).

b Atypical femoralfracture (subtrochanteric): Rated by Crandall 2014. Evidence is inconsistent and dominated by
observational studies.

¢ Osteonecrosis of the jaw (bisphosphonate vs. placebo): Rated by Crandall 2014. Evidence is inconsistent and
dominated by observational studies.

d Stroke: no serious concerns about risk of bias: authors note no serious risk of bias concerns for the included studies;
some concerns about imprecision: sample size is large but the confidence intervalincludes harm and no effect; no
serious concerns about inconsistency, indirectness, or other considerations.

¢ Myocardial infarction no serious concerns about risk of bias: authors note no serious risk of bias concerns for the
included studies; some concerns about imprecision: sample size is large but the confidence interval includes harm and
no effect; no serious concerns about inconsistency, indirectness, or other considerations.

f Composite of nonfatal stroke, myocardial infarction, death from vascular cause: some concerns about risk of bias:
authors note that 5 of 12 studies are at high or unclear risk of bias; serious concerns about indirectness: composite
outcome which does not represent the number of participants with 21 event; no serious concerns about inconsistency,
imprecision, indirectness, or other considerations.

& Cardiovascular mortality: some concerns about risk of bias: authors note that 2 of 5 studies are at high or unclear risk
of bias; some concerns about imprecision: sample size is large but the confidence interval includes benefit and no effect;
no serious concerns about inconsistency, indirectness, or other considerations.

h Esophageal cancer: Rated by Crandall 2014. Reasoning not reported but the evidence is inconsistent and dependent
on observational studies.

i Atrialfibrillation: Rated by Viswanathan 2018. Authors note fair study quality, inconsistent evidence dominated by one
study per drug (no evidence of consistency), imprecise despite large sample size, no evidence of reporting bias.
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5. Denosumabyvs. placebo
5.1 GRADE Summary of Findings

Outcome

Studies; sample
size

Certainty

What happens?

Assumed Absolute effects (95% Cl)
pop. risk”

Denosumab vs. placebo

Serious adverse events

stroke +heart failure [83]

Any serious AE [3, 75] 4 RCT; 8,663 81 per 1000 (9.8 more per 1000 (10.0 fewer to 35.2 more) Lowa
Serious cardiac events [76- |3 RCT; NR NR Cannot be calculated; NS difference Lowb
78]

Stroke [82] 2 RCT; 7,733 NR Cannot be calculated; NS difference LOwe
Cardiovascular death + Ml + |4 RCT; 9,066 NR Cannot be calculated; NS difference Lowd
stroke [83]

Cardiovasculardeath + Ml + |4 RCT; 9,066 NR Cannot be calculated; NS difference LOwe

May notincrease

cardiac death [76-78].

Very uncertain: serious infectionsf[3, 75], venous thromboembolismé [82]; composite of stroke, atrialfibrillation, heart failure, coronary artery
diseasen[83]; atrial fibrillation[76-78], atypical femoralfracturesi[74, 82], and osteonecrosis of the jawk [74, 82].
No evidence: serious Gl AE (any; Gl perforations, ulcers, bleeds; serious esophageal) [76-78], Gl cancer [76-78], thromboembolic events [76-78],

Non-serious adverse events and discontinuation due to AE

3, 75]

Non-serious Gl AE [76-78] 3 RCT; 8,454 105in 1000 (64.5 morein 1000 (26.4 more to 113.3 more) MODERATE' |Probably

Rash oreczema [3, 75] 3 RCT; 8,454 17in 1000 15.8 more in 1000 (7.6 more to 27.0 more) MODERATE™ |increases

Infections (any) [76-78] 4 RCT; 8,691 7in 1000 1.8 more in 1000 (0.1 more to 4.0 more) MODERATE"

Eczema [3, 75] 1RCT; 7,762 17in 1000 |13.8 more in 1000 (5.8 more to 24.5 more) LOWo° May increase

Any non-serious AE [82] 5RCT; 9,201 907in 1000 |No difference in 1000 (9.1 fewer to 9.1 more) MODERATEP |Probably does
notincrease

Discontinuation due to AE 3 RCT; 8,451 21in 1000 |Cannotbe calculated; NS difference LOwa May notincrease

Very uncertain: arthralgia’ [84], injection-sitereactions® [3, 75], and rasht[3, 75].
No evidence: influenza-like symptoms.

Rebound fractures with discontinuation (discontinuation of denosumab vs. discontinuation of placebo)

No evidence: hip fracture.

Very uncertain: non-vertebral fractures! [85], clinical vertebral fractures¥ [85], and multiple clinical vertebral fractures" [85].

AE=adverse event; Gl=gastrointestinal; Ml=myocardialinfarction; NR=not reported; NS=not statistically significant; RCT=randomized controlled

trial; SR=systematicreview

*The control event rate is the median rate in the control group for studiesin the analysis. These were extracted directly from the systematic

reviews when possible. Otherwise, we extracted these data from the included primary studies when there were <5 in the analysis or used the 5

largest studies from larger analyses to calculate the control event rate.

Explanations:

2 Any serious adverse event: Rated by Viswanathan 2018. Authors note fair study quality, consistent (but a single large

trial dominates the results), imprecision, no evidence of reporting bias.

b Serious cardiac events: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down

one level due to likely bias in harms ascertainment and reporting; some concerns for inconsistency/imprecision: limited
information to judge (no sample size), but seems relatively precise; no serious concerns for indirectness or other

considerations.

¢ Stroke: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level due to
likely bias in harms ascertainment and reporting; some concerns for inconsistency: limited evidence of consistency since
there are only two trialsin the analysis; some concerns for imprecision: the sample size is large but difference may be
somewhat imprecise; no serious concerns for indirectness or other considerations.
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d Composite of cardiovascular death, myocardial infarction, heart failure: serious concerns about risk of bias: risk of bias
not assessed for harm outcomes, rated down one level due to likely bias in harms ascertainment and reporting; serious
concerns about indirectness: the composite outcome is not representative of the number of people with 21 event; no
serious concerns for inconsistency, imprecision, or other considerations.

¢ Composite of cardiovascular death, myocardial infarction, stroke, heart failure: serious concerns about risk of bias: risk
of bias not assessed for harm outcomes, rated down one level due to likely bias in harms ascertainment and reporting;
serious concerns about indirectness: the composite outcome is not representative of the number of people with 21
event; no serious concerns for inconsistency, imprecision, or other considerations.

f Serious infections: Rated by Viswanathan 2018. Authors note fair study quality, consistent (but a single large trial
dominates the results), imprecision (despite large sample size), no evidence of reporting bias.

& Venous thromboembolism: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated

down one level due to likely bias in harms ascertainment and reporting; some concerns for inconsistency: limited
evidence of consistency since there are only two trials in the analysis; serious concerns for imprecision: the sample size
is inadequate for assessment of a rare event (<4,000); no serious concerns for indirectness or other considerations.

h Composite of stroke, atrial fibrillation, heart failure, coronary artery disease: serious concerns about risk of bias: risk of
bias not assessed for harm outcomes, rated down one level due to likely bias in harms ascertainment and reporting;
serious concerns about inconsistency/imprecision: sample size is large, but confidence interval includes both harm and
no effect; serious concerns about indirectness:the composite outcome is not representative of the number of people
with 21 event; no serious concerns for other considerations.

i Atrialfibrillation: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level
due to likely bias in harms ascertainment and reporting; some concerns for inconsistency: limited evidence of
consistency since thereis only one trialin the analysis; very serious concerns for imprecision: sample size not provided,
but confidence interval is very wide, including both benefit and harm; no serious concerns for indirectness or other
considerations.

i Atypical femoral fractures: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely biasin harms ascertainment and reporting; some concerns for inconsistency: cannot be
adequately assessed because there were no events reported in any trial; serious concerns for imprecision: the sample
size is inadequate as no events were reported in either group; no serious concerns for indirectness or other
considerations.

k Osteonecrosis of the jaw: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down
one level due to likely biasin harms ascertainment and reporting; some concerns for inconsistency: cannot be
adequately assessed because there were no events reported in any trial; serious concerns for imprecision: the sample
size is inadequate as no events were reported in either group; no serious concerns for indirectness or other
considerations.

'Non-serious gastrointestinal adverse events: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; no serious concerns for
inconsistency, imprecision, indirectness, or other considerations.
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m Rash or eczema: Rated by Crandall 2014 as high certainty. Independent reassessment indicates serious concerns
about risk of bias: risk of bias not assessed for harm outcomes, rated down one level due to likely biasin harms
ascertainment and reporting; no serious concerns for inconsistency, imprecision, indirectness, or other considerations.

" Infections: Rated by Crandall 2014. Independent reassessment indicates serious concerns about risk of bias: risk of
bias not assessed for harm outcomes, rated down one level due to likely bias in harms ascertainment and reporting; no
serious concerns for inconsistency, imprecision, indirectness, or other considerations.

° Eczema: Serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level due to
likely bias in harms ascertainment and reporting; some concerns about inconsistency: no evidence of consistency since

thereis only one study in the analysis; no serious concerns for imprecision, indirectness, or other considerations.

P Any non-serious adverse event: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated

down one level due to likely bias in harms ascertainment and reporting; no serious concerns for inconsistency,
imprecision, indirectness, or other considerations.

9 Discontinuation due to adverse events: serious concerns about risk of bias: risk of bias not assessed for harm
outcomes, rated down one level due to likely bias in harms ascertainment and reporting; serious concerns for
imprecision: the sample size is adequate, but the confidence interval includes both no effect and harm; no serious
concerns for inconsistency, indirectness, or other considerations.

" Arthralgia: serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level due
to likely bias in harms ascertainment and reporting; some concerns about inconsistency: no evidence of consistency
since thereis only one study in the analysis; serious concerns about imprecision: sample size not provided, confidence
interval may be wide (authors only report “not statistically significant”); no serious concerns for indirectness or other
considerations.

s Injection site reactions: Rated by Crandall 2014 as high certainty. Independent reassessment indicates serious
concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level due to likely bias in
harms ascertainment and reporting; some concerns about inconsistency: no evidence of consistency since thereis only
one study in the analysis; serious concerns about imprecision: the number of events does not meet the optimal
information size (n=2), and the confidence interval is very wide, including benefit and harm; no serious concerns for
indirectness or other considerations.

t Rash: Serious concerns about risk of bias: risk of bias not assessed for harm outcomes, rated down one level due to
likely bias in harms ascertainment and reporting; some concerns about inconsistency: no evidence of consistency since
thereis only one study in the analysis; serious concerns about imprecision: the sample size is small for assessment of a
rare event (<4,000); no serious concerns for indirectness or other considerations.

U Nonvertebralfractures (denosumab discontinuation vs. placebo discontinuation): serious concerns about risk of bias:
the one included trial is non-randomized; some concerns for inconsistency: there is no evidence of consistency; serious
concerns for imprecision: the number of events does not meet the optimal information size (<300); serious concerns for
indirectness: the outcome may include non-clinical fractures, the follow-up is short (median 2-6 months), and the
fracturescannot be attributed to rebound effects with confidence.
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KQ3b: What arethe harms of pharmacologic treatments to prevent fragility fracturesamongadults 240 years?

v Clinical vertebral fractures (denosumab discontinuation vs. placebo discontinuation): serious concerns about risk of
bias: the one included trial is non-randomized; some concerns for inconsistency: there is no evidence of consistency;
serious concerns for imprecision: the number of events does not meet the optimal information size (<300); serious
concerns for indirectness: the outcome includes non-clinical fractures (though number with clinically recognized
fracturesis provided), the follow-up is short (median 2-6 months), and the fracturescannot be attributedto rebound
effects with confidence.

w Multiple vertebral fractures(denosumab discontinuation vs. placebo discontinuation): serious concerns about risk of
bias: the one included trial is non-randomized; some concerns for inconsistency: there is no evidence of consistency;
serious concerns for imprecision: the number of events does not meet the optimal information size (<300); serious
concerns for indirectness: the outcome includes non-clinical fractures (though number with clinically recognized
fracturesis provided), the follow-up is short (median 2-6 months), and the fractures cannot be attributedto rebound
effects with confidence.

6. Denosumab discontinuation vs. non-discontinuation
6.1 GRADE Summary of Findings

Outcome Studies; sample Assumed Absolute effects (95% Cl) Certainty What happens?
size Risk in those
remaining
on
denosumab”
Rebound fractures (i.e. 1 cohort; 3,110 0.01 per 0.07 more per 1000 VERY LOW? [ Uncertain
multiple vertebralfractures) 1000
[86]
Explanation:

2Rebound fractures:some concerns about risk of bias: the study did not control for confounders in their analysis for this
(rare) outcomes, but the groups were very similar across a large number of variables; some concerns for inconsistency:
thereis no evidence of consistency; some concerns about imprecision: the sample size was likely inadequate for the low
(<1%) incidence of the outcome; some concerns for indirectness; most (>90%) of the participantswere on second or
greater line therapyand a large proportion (>40%) had previous fractures
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KQ4: For patients >40 years, what is the acceptability of screening and/or initiating treatment to prevent fragility fractures
when considering the possible benefits and harms fromscreeningand/or treatment?

EVIDENCE SUMMARY FOR KQ4 ON THE ACCEPTABILITY OF SCREENING AND/OR TREATMENT

1. GRADE Summary of Findings

Studies; sample
size

Findings

Acceptance of screening

Certainty”

What does the evidence say?

Females 50-65y
1 observational;
258

- Females (57% previously screened; low risk based on age) had moderate-to-
strongintentions to be screened (mean (SD) intentionscore 3.74 (0.96)/5)
[87].

- Readinginformation on the benefits (2 fewer hip fracturesin 1000/10y or
‘very few’) and harms (osteonecrosis of the jaw —1-10/1000 or ‘very few’,
atypical fractures—5/1000 or ‘very few’, overdiagnosis —incidence disease
rate exceedingimportant outcomes), was not associated with any important
change inthe intention to accept screening [87].

- There was no difference by subgroups of patients defined by previous
screening or worry about health [87].

Lowa

Females aged 50-65 years (low
risk) may have a high intention to
be screened, and this intention
may not be changed after reading
a 1-page decision support sheet (1
study, n=258) [87].

Acceptance of treatment with information

Adults (predom-
inantly female)

>50 y, mean 63-
73y

3 observational,
2RCT; 1,010

- Intwo studies (n=593) [88, 89], 19 to 39% of patients who were aware of
their fracture riskand received information on benefits (and harmsin one
study)[88] were willingto initiate treatment.

- In one small study (n=30) [90], 57% of females unaware of their fracturerisk
were acceptors or cautious acceptors of bisphosphonate treatment. More
females (80%) would accept treatment of some form, with an indication
females are concerned about the harms of bisphosphonates.

- Intwo studies (n=387; ~50% at high risk of fracture or with osteoporosis)
[91,92], at various levels of efficacy (5% to 50%) women preferred
treatment over no treatment, with significant variability in the strength of
those preferences.

- One study (n=267) [92] showed that females andthose with osteoporosis
had a stronger preference for being treated, but not those witha prior
fracture.

Low®

Patients’ preference for treatment
vs. no treatment may be highly
variable (3 studies, n=317) [90-92].
After receivinginformation on
their personal fracturerisk,
relatively few (19 to 39%) patients
may be willing to accept
treatment (2 studies, n=593) [88,
89].

Acceptance of treatment with decision aids

Postmenopausal
females 245y,
mean 64-69y

4 observational
(5 reports);
~324

- Intwo studies (n~240) [93-95], postmenopausal women with osteoporosisor
osteopenia who were aware of their fracture risk were provided decision
aids outlining potential benefitsand harmstreatment. Overall, few (20.2%)
decided to initiate treatment, and many were undecided. Of those with prior
fracture or at high risk (i.e. common treatment thresholds 0f 20% and 3% for
clinical and hip fracture) 32-45% accepted treatment [93, 95]. In one study,
only 5.3% were taking anti-osteoporosis drugs at 6 months follow-up.[94]

- Intwo studies (n=84) [96, 97] clinicians used the Osteoporosis Choice
decision aid duringa clinical encounter, after which lessthan half (41 to 44%)
decided toinitiatetreatment. Most (>80%) of these patients had actually
initiated treatmentat follow-up.

MODERATE®

Few (5-20%) postmenopausal
females with osteoporosisor
osteopenia who read decision aids
and are aware of their fracture
riskare willing to initiate
treatment (2 studies, n~240) [93-
95]. Somewhat more may be
willingto start treatment when
the decision aidisused duringa
clinical encounter (41-44%; 2
studies, n=84)[96, 97] or when
they have had a previous fracture
orare at higher fracture risk (32-
45%; 1 study, n=208). Overall, a
minority of postmenopausal
females atincreased risk for
fracture may accept treatment.

Minimum acceptable benefit of treatment

Adults 2501,
mean 60-72y

3 observational;
741

- Inone study (n=354, 44% female, unaware of fracture risk) [98], 64% of
adults required 100 to 1000 fewer hip fractures per 5000 peoplefora
treatment with no major side effects to be acceptable (50 assumed to be
‘correct’).

- Overestimation of benefits did not vary significantly by age, sex, diagnosis of
osteoporosis, and use of medications for osteoporosis [98].

- Inone study (n=267)[92] patients preferred a treatment with higher clinical
efficacy and were willing to pay 3689 Yuan (~700 CAD) per annum for 1%

Lowd

About two-thirds (64%) of adults
>50 years may have overly
optimistic views of the benefits of
treatment (1 study, n=354) [98];
these views may be highly variable
(3 studies, n=741)[91, 92, 98].
Patients mayrequirea reduction
of 20 to 200 fractures per 1000 to
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KQ4: For patients >40 years, what is the acceptability of screening and/or initiating treatment to prevent fragility fractures
when considering the possible benefits and harms fromscreeningand/or treatment?

Studies; sample Findings Certainty" What does the evidence say?

size
improvement in medication efficacy, but thiswasvariable (~385 to 1250 consider 10 y of bisphosphonate
CAD). In a second study (n=120) [91], patients were willingto pay up to 338 treatment acceptable (1 study,
Euro (¥500 CAD) for treatment ifthe fracture risk reduction was at>12%. n=354) [98].

Level of risk at which treatment is acceptable

Adults (predom- |- In one study (n=200) [89], the median (IQR) 5-y risk threshold for oral LOwe Among adults 245 years (97%

inantly female) medication was 50 (25, 70)% for osteoporotic and 50 (30, 75)% for hip female; aware of personal risk)

245y fracture. Information on benefits had little impact on these thresholds. there is large heterogeneityin the

6 observational;|- In a second study (n=241) [99] those with osteoporosis or higher estimate of level of risk at which treatment

1091 risk were more likely to accept treatment, but 28% to 38% of females would would be considered [88, 89, 91,
not accept treatmentin high risk scenarios (3% hip, 12% other fracture). 93,97,99]. Many (19 to 51%) are

- Two studies (n=445) [88, 97] showed low risk females may be just as willing willingto accept treatment atlow
toaccepttreatment as higher risk females. In a third study (n=85) [93] levels of fracture risk (5 to 20%),
acceptance oftreatment was higher among those with a high (23%) risk of but a large proportion (44 to 68%)
hip fracture (32% vs. 19%, p=0.012) but not a high (220%) risk of MOF (47% of high-risk females (3% hip or
vs. 23%, p=0.11) compared to those at lower risk. >20% osteoporotic fracturerisk;
- Inone study (n=120) [91], patients at higher fracture risk were willing to >30% in one study) would choose
accept less effective treatments than those at lower risk. not to be treated (3 studies,
n=378) [88, 93, 97].

CAD=Canadian dollars; IQR=interquartile range; MOF=major osteoporotic fracture; RCT=randomized controlled trial; SD=standard deviation;
y=years
*When our assessmentofthe certainty of evidence fell between levels, we assigned the level that bestrepresented our actual certainty.

Explanations:

3 Acceptance of screening:Some concern about potential for selection bias (24% of the eligible population participated); some
concern aboutlack of evidence of consistency;someconcern aboutindirectness dueto the intervention (hypothetical
scenario rather thanactual decision aboutbeing screened); some concern aboutimprecision dueto small samplesize (<300).

b Acceptance of treatment with information:Serious concern aboutrisk of bias dueto potential selection bias intwo studies
(36to 66% of eligible population participated in Hudson 2011 and de Bekker-Grob 2008, respectively), unclear participant
understanding of the information providedin all studies, and lack of information on harms in Kalluru 2017;serious concern
aboutindirectness dueto population (many participants were lower riskand would notbe eligiblefor treatment) and the
intervention (hypothetical scenario rather than actual decision about treatment).

¢ Acceptance of treatment with decision aids: Some concern aboutrisk of bias dueto lack of controlling (or subgroup analysis)
for importantconfounders (namely baselinerisk)in 2 studies;thoughrisk of biasis highinthe Smallwood study, this was a
minor contributor to the analysissowedid notrate down further; some concernaboutimprecision with samplesizenear
minimum of 300.

d Minimum acceptable benefit of treatment: Serious concern aboutrisk of biasdueto potential selection biasin two studies
(36to 66% of eligible population participated in Hudson 2011 and de Bekker-Grob 2008, respectively), unclear participant
understandingof the information providedin all studies,and inaccurateinformation on harms in Hudson 2012 (“no major side
effects”); serious concern aboutindirectness dueto population (intheHudson 2012 and Si 2019 studies were not aware of
their own risk) and theintervention (hypothetical scenario rather than actual decision about treatment).

e Level of riskatwhichtreatmentis acceptable:Serious concernaboutrisk of bias dueto potential selection biasin four
studies (31 to 66% of eligible population participated in Neuner 2014, Hudson 2011, and de Bekker-Grob 2008, unclearin
Billington 2019), unclear participantunderstanding of the information provided in all studies exceptthose using decision aids
(Billington 2019 and Montori 2011), and lack of information on harms in Kalluru 2017; some concern aboutindirectness dueto
the intervention (hypothetical scenario rather than actual decision abouttreatmentin all studies exceptthose usingdecision
aids).
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