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Appendix A: Technical Appendix: Probabilistic Sensitivity Analysis

Probabilistic sensitivity analysis (PSA) was conducted to characterize the impact of second-order uncertainty of
all parameters included in the model on results. A parametric Monte Carlo simulation with 10,000 iterations
was conducted to populate cost-effectiveness scatterplots and generate cost-effectiveness acceptability curves
(CEACSs). In each simulation iteration, all model parameters varied using their respective probability

distributions (provided in below).

Numerical parameters for each probability distribution were calculated using prespecified quantiles (x15% of
the mean), due to limited availability of published numerical parameters. The list below details each function

used to calculate these parameters based on the probabilistic distribution:

e Gamma distribution: R function gamma .parms . from.quantiles () to calculate gamma parameters
and rgamma () function to calculate random number
e Beta distribution: R function £ind beta () to calculate beta parameters and rbeta () to calculate

random number

e Multinomial distribution: rmultinom () to calculate random number. In PSA for probabilities of different
outcomes in the decision tree model, this function generated the probabilities of each outcome (revision
surgery, successful surgery, and death) for each iteration, based on the base-case values.

e Triangular distribution: rtri () to calculate random number

Variable Value Reference/ Distribution and
source parameters for PSA
Population characteristics
Cohort size 1,000 [1] -
Mean age at the first surgery, years 85 [1] -
Male sex, % 17.0% [1] -
Decision tree model (15! year after index surgery)
Probabilities
Revision surgery, fixation without augmentation 4.4% _ _
Successful surgery*, fixation without augmentation 85.2% [1] 1'\(/)|Z|t6n404m§‘5|2
Death (without augmentation)* 10.4% (:104,.044,.852)
Revision surgery, fixation with augmentation 0%
Successful surgery, fixation with augmentation 89.6% 1] Multinomial
.104,0,.896
Death (with augmentation)* 10.4% ( )
Utilities
Successful surgery after fixation 0.73 [1] 2

(a=44.6, p=15.9)
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. Reference/ Distribution and
Variable Value
source parameters for PSA
N o - Beta
Disutility (multiplier) of revision surgery 0.85 [1] (a=19.6, B=2.6)
Markov model (2" year after index surgery to lifetime)
Probabilities of revision surgery
15t revision surgery given a successful index Time Survival Tri
T riangular
surgery dependent analyses
1 year after successful index surgery 0.43% (0.0036,0.0049,0.0043)
2 years after successful index surgery 0.30% (0.0025,0.0034,0.0030)
>3 years after successful index surgery 0.40% (0.0034,0.0046,0.0040)
2" revision surgery 2.4% Survival analyses' 2
' (a=164.9, 3=6862.4)
Probability of death
Mortality given a successful index surgery, year 1.57 Survival analyses' Log normal
2 (relative risk)# (u=0.44, 0=0.077)
o . Background
>3¢# -
Mortality given a successful index surgery, year 23 mortality [2]
, - L . Log normal
t
Mortality after revision, year 1 (relative risk) 2.13 Survival analyses (4=0.75, 6=0.077)
Mortality after revision, year 2 (relative risk) 1.57 Survival analyses' = Nl

Background mortality -
Utilities

Successful surgery (SE)

Disutility (multiplier) of revision surgery 0.85
Costs and use of healthcare resources
Total cement augmentation costs €550.8
Cement augmentation material costs €475.8
Increased OR time (5 minutes, € 15/minute) €75
Leakage test costs €12.0
Revision surgery costs* €10,033.0

0.735 (0.028)

[2]

[3]
[1]

List price
[1, 4]

List price

[5]

(u=0.44, 0=0.077)

Beta
(a=43.7, B=15.1)

Beta
(a=19.6, 3=2.6)

Gamma
(a=168.7, =0.31)

Gamma
(0=168.7, B=14.1)

Gamma
(a=168.7, 3=0.02)

Page 2 of 5



COPYRIGHT © BY THE JOURNAL OF BONE AND JOINT SURGERY, INCORPORATED

JOERIS ET AL.

COST-EFFECTIVENESS OF CEMENT AUGMENTATION VERSUS NO AUGMENTATION FOR THE FIXATION OF UNSTABLE TROCHANTERIC FRACTURES
http://dx.doi.org/10.2106/JBJS.21.01516

Page 3
. Reference/ Distribution and
Variable Value
source parameters for PSA
Number of outpatient visits following revision 2.0 [6], expert opinion -
Costs per outpatient visit following revision € 65.1 [7] (a= 1%5; r;n;ga:z 6)
Number of days of rehabilitation 21.0 [6], expert opinion -
Costs per day of rehabilitation$ €128.4 [8] G

(0=168.7, B=1.3)

* Successful surgery refers to successful index surgery with no revision surgeries needed.

#Increased mortality was included post successful index surgery for two years. The mortality parameter from
trial data (for year 1 post index surgery) was used in the decision tree. Relative risk calculated based on survival
analyses was used in the Markov model (for year 2 post index surgery). We assumed baseline background
mortality in year 3 onwards.

T Survival analyses using the US Medicare Standard Analytical File database

¥ German Diagnosis-Related Groups (DRGs) reimbursement (€ 8,474.2) plus nursing cost (€ 1,558.8). Nursing cost was
calculated as the nursing intensity weights (0.8169) multiplied by nursing compensation factor (€ 163.09) and average
length of stay of 11.7 days for DRG I47A.

§$ DRG reimbursement.

PSA: probabilistic sensitivity analysis; SD: standard deviation; SE: standard error; OR: operating room.

References:

1 Kammerlander C, Hem ES, Klopfer T, et al. Cement augmentation of the Proximal Femoral Nail
Antirotation (PFNA) - A multicentre randomized controlled trial. Injury 2018;49(8):1436-44.

2 Federal Statistical Office Germany - GENESIS-Online. Ergebnisse aus der laufenden Berechnung von
Periodensterbetafeln fir Deutschland und die Bundeslander - 2017/2019. 2020. Accessed 2021 Jul 22.
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Sterbefaelle-
Lebenserwartung/Publikationen/Downloads-Sterbefaelle/periodensterbetafeln-bundeslaender-
5126204197005.xIsx?__blob=publicationFilehttps://www.destatis.de/DE/Themen/Gesellschaft-
Umwelt/Bevoelkerung/Sterbefaelle-Lebenserwartung/_inhalt.html#sprg233418

3 Janssen B, Szende A. Chapter 3 Population Norms for the EQ-5D. In: Szende A, Janssen B, Cabases
J, eds. Self-Reported Population Health: An International Perspective based on EQ-5D. Dordrecht (NL); 2014.

4 von Eiff MC, von Eiff W, Roth A, Ghanem M. Process optimization in total knee arthoplasty procedures
: Impact of size-specific instrument sets on costs and revenue. Orthopade 2019;48(11):963-8.
5 INEK — Institut fur das Entgeltsystem im Krankenhaus. ag-DRG-System 2021; DRG 147A;

Fallpauschalenkatalog 2021. 2021. Accessed September 2021. https://www.g-drg.de/

6 Chitnis AS, Vanderkarr M, Ruppenkamp J, Lerner J, Holy CE, Sparks C. Reoperations in intramedullary
fixation of pertrochanteric hip fractures. J Med Econ 2019;22(7):706-12.

7 World Health Organization. WHO-CHOICE (CHOosing Interventions that are Cost-Effective). 2014.
Accessed June 2021. https://www.who.int/news-room/qg-a-detail/who-choice-frequently-asked-questions

8 Klussmann JP, Schadlich PK, Chen X, Remy V. Annual cost of hospitalization, inpatient rehabilitation,
and sick leave for head and neck cancers in Germany. Clinicoecon Outcomes Res 2013;5:203-13.

Page 3 of 5



COPYRIGHT © BY THE JOURNAL OF BONE AND JOINT SURGERY, INCORPORATED
JOERIS ET AL.

CoOST-EFFECTIVENESS OF CEMENT AUGMENTATION VERSUS NO AUGMENTATION FOR THE FIXATION OF UNSTABLE TROCHANTERIC FRACTURES
http://dx.doi.org/10.2106/JBJS.21.01516
Page 4

Difference

Revision rate for no augmentation, DT - [
Augmentation cost - ]
Revision rate for augmentation, DT - _
Revision cost - ]
Rehabilitation cost - -
Rate of second revision = .
1
I
I
I

Discount rate -
0 Lower bound

- Upper bound

Leakage test cost -

Variable

Mortality risk ratio, second revision -
Rate of first revision, year 4+ -
Outpatient visit cost - |
Rate of first revision, year 2 - |
Mortality risk ratio post successful index -
Rate of first revision, year 3 -
Mortality risk ratio, first revision -

I ]
-100 0 100
Cost Difference

Appendix B: Figure S1

Tornado diagram showing the influence of model parameters on the incremental costs. DT: decision tree.
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Difference

Mortality rate of no augmentation, DT - Il
Mortality rate of augmentation, DT - ]
Utility of revision - _

Mortality risk ratio, second revision - [
Mortality risk ratio post successful index - _
Utility of successful surgery - .
@ Revision rate for no augmentation, DT - .
@ Revision rate for augmentation, DT - . - Lower bound
g I upper bound

Mortality risk ratio, first revision - I
Rate of second revision - |
Discount rate - |
Utility of successful surgery, year 2+ - |
Rate of first revision, year 2 - \
Rate of first revision, year 3 -
Rate of first revision, year 4+ -
O_E)O 0_'D1 0.02
Effect Difference
Appendix C: Figure S2

Tornado diagram showing the influence of model parameters on the incremental quality-adjusted life years. DT:
decision tree.
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