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The idea of a national Register

Serious consideration should be given to
establishing a central register to keep a finge
on the pulse of total implant surgery on a

nation-wide basis

Sir John Charnley
Internal Publication No 39, 1972




The Swedislip Arthroplasty Registerm
A ProspectiveObservationasStudy

o Started 1979 and has had a profound impact on
results of all THR surgery in Sweden.

 Owned by the Swedish Orthopaedic Society

e Supported by the National Board of Health and
Welfare.




The Swedish Register
Internet address

e http://www.|ru.orthop.qu.se/

 All data collection and feedback through
this site since Jan$t11999.
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The Mission

To improve the general outcome of total hip
replacement by outcome assessment

To establish a continuous learning process

To control quality with focus on the
procedure — I.e. enables cost-utility analysis

To give public information of results
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Confidential and public feedback
on-line and Annual Reports

Feedback of results Is the most essential
feature for compliance and will make
continued clinical responsibility
and accountability feasible

WWW.Jru.orthop.gu.se




The Swedishl HA Register
1979- 2007

e 284,630 primary THR

e 27,690 revision THR




Two levels of Definition for Failure

 Traditional:
Revision of the implant (since 1979)

e The patient not satisfied or low HRQoL
at follow-up (2002)
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Results after 30 years

The result of this continuous outcome
assessment armmdisseminatiorof results back to
the professions a constant improvement of the
10-year survivorship on a nation-wide basis
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> 10-years survivorship

% survivors

10-year: 94%

79-81 62-84 85-87 68-90

time interval — index operation
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Restriction of Implant Choice
One reason for improvement

e Survival statistics based on patient-amplant
related factors.

o Kaplan-Meler and regression analysis.

e In 2007 more than 50% of the THRs were done
with 3 cemented implant combinations.




Primary THR In Sweden 1979 - 2007
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All cemented THRs
256 689 primary THRs, 22 641
revisions, 1979-2007
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Uncemented THRs
12 289 primary THRs, 2 569 reuvsions,
1979-2007

RB 1979 — 2007: 17.3%2)222
RB 1992 — 2007: 20.3%
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Reasons
for revision
1998 - 2007

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

1 Aseptic loosening/osteolysis

@ Infection, dislocation, fracture
1 Misc.

(

W

|

W

(

W

|

W

(

W

|

|

|

|

(

W

|

W

(

W

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007



SICOT 2008
PHE

Improvement of surgical technigue
Most important reason for improvement
Significant factors in regression analysis

Pulsative lavage
Distal femoral plug
Proximal femoral seal
Vacuum mixing
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Cementing technique
OA and aseptic loosening

95%
confidence
limits

Risk
ratio

Pulsatile lavage 0.72 0.66-0.79

Proximal femur seal 0.79 0.72-0.87

Distal femoral plug 0.87 0.80-0.94
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Introduction of new technology
l.e. uncemented fixation

The problem is that surgeons by their nature
are attracted to new ideas and concepts.

New designs are used with very little
supporting evidence
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Secur-Fit/Omnifit
All observations, 1979-2000

percent not revised
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1992-2004, 12y = 97.6% (95.4-99.7), n = 551
1992-2004, 12y = 98.8% (97.6-100), n = 551

2 4 6 8

years postoperatively
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NARA
Nordic Arthroplasty
Register Association

o

)
Nasjona|t swEdiSh Hip
Register Arthroplasty Registe

for
Leddproteser




NARA history:

 Danish Hip Arthroplasty Reqister 1995
 Norwegian Arthroplasty Register 1987

o Swedish Hip Arthroplasty Register 1979




Material:

A total of 280 201 THR:s
Denmark 69 242
Sweden 140 821
Norway 70 1338




Results 10-year survival:

9 596/280 201 revised

» Denmark 91.9% (91.5-92.3)
o Sweden 93.9% (93.6-94.1)
» Norway 92.6% (92.3-93.0)
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Fig. 4 Survivorship curves (with 95% confidence int

ervals) for total hip arthroplasty implants in the

United States, Sweden, and Norway.
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Effect of Arthroplasty Registries

 The argument that information from a Regqistry Is
not as good as a well designed research study d
not exist. They are different things.

 The fact that Reqgistries are more effective at
Improving clinical outcomes than research studie
IS clearly established.
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Register improvement since 2002
Increase the sensitivity for failure definition

e Since 6 years we capture PROM by use of
EQ-5D — HRQoL, pain and satisfaction
 Web based registration and feed-back.

It will enable a large scale of cost-utility
studies.




The PROM Instrument (patient
related outcome measurement)

Charnley classification (A, B, C)
Pain — VAS (0-100)
EQ-5D — HRQoL

Satisfaction — VAS (0-100)




EQ-5D

o Self-reported health related QoL
* Five dimensions
e EQ-5D index from 0O-1




The project implies Follow up for
all primary THRs in Sweden

Preop: questionnaire (10)

1 year: questionnaire (11)

6 years: questionnaire + X-ray
10 years: questionnaire + X-ray




Hiftdispensar
Filotprojekt inom Mationalregistret for haftledsplastiker | Sverige. Sl/Sahlgrenska

® Registrering av patient
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® Rapporter och resultat

En sammanstallning av klinikens utfall | jamfarelse med hela landet

Hamta klinikens data | Excel-format (wersion 4.0%

Totalt antal registreringar per klinik

Antal registreringar per klink 2005

Antal registreringar per klinik 2004

Antal registreringar per klinik 2003

Antal registreringar per klinik 2002
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Patientreqistrering efter & &r for 121212-1212: Hoger

Har Du besvar fran andra hoften?

Bl nes papetless — time saving
methodologically attractive

the patient 1s “forced” to answer all
questions in order to go further

no missing values!

Haftdispensar (KPOL)



The outcome resublSpecific
gains for the clinic

Every clinic can log in on-line
Own results versus the country
Pre and postop values for EQ-5D

Pre and postop values for pain, satisfaction
and Charnley category
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Hoftdispensar
En sammanstallning av klinikens utfall i jamférelse med hela landet.

Dessa resultat bygger pa vad som fanns | databasen 2008-08-07 och innefattar registreringar fran 74 kliniker.

Din klinik Hela landet
Vanabel Preoperativt  1-3rsuppfdlj. Skillnad Preoperativt  1-3rsuppfilj. Skillnad
Antal registreringar 738 202 34 712 26 956
Tillfredsstallelse (VAS) 20 18
Smarta (VAS) 61 17 44 61 15 46

EQ-5D Index 0,35 0,69 0,35 0,40 0,36

EQ-5D index comparable with an aged and

gender matched population (0.76 — 16 000
inhabitants)




Register gainwith a
standardized followp routine

e Patient reported outcome Is present

* Increased sensitivity with a
complementary failure definition.

e Decreased number of “unrecorded”
fallures.
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Furthermore

e Since 2 years the National Board of Health and
Welfare in Sweden desires inclusion of patient
reported outcome in all Quality Registers

o...and “faster” performance indicators




Four outcome dimensions In the
Register

Patient related parameters:
pain  satisfaction QoL

Reoperation @ 2 years
Revisions @ 5 and 10 years
Cost-effectiveness analysis




Re-0p @ 2 year: dislocation/ deep infection

* high patient morbidity
* technically demanding
very expensive
high failure rates

often bad patient related outcome




Open variables from the Register per hospij
on thehomepage:

5-year implant survival
10-year survival
reoperation @ 2 year

satisfaction
pain relief
EQ-5D gain @ 1, (6 and 10 year)
90-days mortality
e cost
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The Clinical Value Compass

Patient Satisfaction

Clinical Functional
Qutcome Health

QoL

COSt an d Utl I |ty Batalden and Nelson,

Dartmouth Medical School.




Clinical Value Compass
THA surgery in Sweden - range of mean values

Implant
Survival 10 years

Implant

(+/-1SD)
Patient Satisfaction

Pain
Relief

EQ-5D index

Survival 5 years

Reoperations
w ithin 2 years

Costs

Gained

90 Days
Mortality



Clinical Value Compass
THA surgeryin Sweden

Patient Satisfaction

Clinical Value Compass

Implant Pain
Survival 10 years Relief
Im plant EQ-5D index
Surv. 5 years Gained
Reoperations 90 Days
within 2 years Mortality

Costs

Hospital A
Patient Satisfaction
Im plant Pain
Survival 10 years Relief
Implant EQ-5D index
Surv. 5 years Gained

Reoperations 90 Days
within 2 years Mortality

Costs

In this example, this hospital has worse outcome In

five different dimensions (cardinals).



High volume central hospital

Sundsvall Sundsvall

Case mix
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Antal patienter  Antal reop. / Frekvens \ Intektion / Luxation \ Lossning Ovriga

Sundsvall 638 B[4 | 3% [ 2% | 0% 1,0%

Riket 52623 78\ 4% /0% | 06% ) 01% 0,5%
Tabell 1. Sundsvallcresuitat versus rikets medelviirden. Reopexationer inopd 2 dr (2002-2005), \_/

Antal patienter Primar OA  Andel patienter < 60 ar Andel kvinnor Andel reopererade

Sundsvall 638 85,3% 20,4% 60,9% 4,8%

Riket 32623 81,8% 19,1% 59.4% 1.4%

_— 2 11 T . 1 - " o - r

- ] £y . . i [ 20 o S [
Lagell 2, Patfientdemazraf, Vumdrvallr&liniken versus riket,
L=

+ aa

Reoperation @ 2 years varies: 0 — 4,8%




=)

Flest hoftoperationer far gdraé
om i Sundsvall

Om en hiftprotes der igt ont.
I Sundsvall hander a andra stillen i

“I wasn't aware
of our high
complication
rate.”
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local analysis
Improvement programm
no dislocation last year
e saving: 5 X 20.000 €

this example shows the
true mission of the
Register
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The goal with open disclosure of clinical
results Is to Initiate a local learning and
Improvement process at each departme
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Clinical Value Compass Thinking

PHE

* It will improve the entire process

* THR 1s not an operation - it 1s a procedure




Comparisons are difficult

The Case-mix problem

The case-mix factor Is the largest
iIndividual factor that leads to
misinterpretations of register results.




The case-mix Is
defined by specific
criteria:

egender

ediagnosis

sage

Charnley Category

"Case-mix’-variables

nation-wide mean values (percentage)

females

Charnley Category

A/B

60 years or older

OA
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Implant Survival per Hospital

all diagnoses, all reasons for revision and all types of implants, 1992-2004

Cup (Stem) Period?  Number? OA¥ 60-75 yrs ¥ Syrs 95% CL 10 yrs 95% CL
University/Regional Hospitals

Huddinge 1992-2004 2,619 | 64.5% 452%) 953% +1.0% 87.6% +2.0%
Karolinska 1992-2004 2,287 | 56.8% 449%) 949% +1.1% 87.4% +29%
Linkoping 1992-2004 2,464 | 68.0% 44.4%) 990% =+05% 96.6% +14%
Lund 1992-2004 1949 | 50.1% 405%) 91.1% +0.9% 89.71% +22%
Malmo 1992-2004 2831 | 51.9% 458%) 96.0% =+08% 88.1% =19%
SU/Sahlgrenska 1992-2004 2,595 | 60.9% 1.0%) 91.7% =+0.1% 91.5% +2.0%
SU/Ostra 1992-2004 212 | 754% 49.7%) 915% =+08% 93.2% +17%
Umed 1992-2004 1546 | 70.0% 48.1%) 915% +0.9% 948% =+15%
Uppsala 1992-2004 3362 | 55.1% 39.0%) Y4% +1.0% 86.9% =+2.0%
Central Hospitals

Boras 1992-2004 2,307 | 68.4% 48.8%) 915% =+0.71% 946% +15%
Danderyd 1992-2004 39599 | 85.8% 43.8%) 96.8% =+0.7% 93.4% +14%
Eksjo 1992-2004 2,232 | 83.5% 535%) 96.6% =+0.9% 93.4% =1.6%
Eskilstuna 1992-2004 1814 | 59.8% 415%) 919% =+0.71% 95.8% =+15%
Falun 1992-2004 1833 | 82.9% 516%] 96.0% +1.3%

Gavle 1992-2004 1915 | 4% 476%] 96.9% =+0.9% 84.2% +6.5%
Halmstad 1992-2004 2,122 | 64.1% 48.0%) 913% =+08% 93.3% =+20%
Helsingborg 1992-2004 1905 | 72.9% 49.7%) 96.4% +1.0% 86.6% +2.8%
Hassleholm-Kristianstad 1992-2004 4,209 | 833% 536%) 9719% =+05% 93.9% =+15%
Jonkoping 1992-2004 2,100 | 79.8% 51.0%) 97.5% =+0.8% 95.2% +1.3%
Kalmar 1992-2004 2,287 | 65.0% 48.8%) 98.3% =+0.6% 95.3% =+15%




The CaseMix Problem

The Charnley classification is a highly
significant predictor concerning patient

related outcome — both for disease-speci
and generic Instruments




Patient reported results

Charnley category C patients varies

Preop frequency: 31 - 55%




Patient related outcome per clinic @ lyear

2002 - 2005
Clinik Preoperafivt : Uppfiljning EHE_I:] iir . Vingt Kommentar
Antal C-ket! EQ-5D Smirta Antal  EQ-5D  Smirta  Till£!
Universitets- och regionssjukhus
Huddinge Ansluter 1/9 2006
Karolinska Ansluter 1/9 2006
Linkiiping Ej ansluten
Lund 124 48% 0,28 64 0 0712 14 13 0,44
Malmi 17 46% 0,26 b6 /2 0,66 17 19 0,40
SU/Sahlgrenska 653  49% 0,34 61 565 071 16 19 0,37
SU/(sra 190 43% 0,34 64 358 072 19 23 0,38
Umei 137 49% 0,28 67 85 071 17 18 043
Uppsala Ansluter 1/9 2006
Linssjukhus
Boris 528 47% 041 59 402 0,74 15 19 0,33
Danderyd 43 4% 0,44 60
Eksji 141 43% 0,43 62
Eskilstuna 40  50% 0,2 67
Falun Ej ansluten
Giivle Anslits 1/1 2006
Halmstad 107 34% 0,36 65
Helsingborg Ej ansluten
Hiissleholm-Kristionstad Ej ansluten
Jinkiiping 184 2% 0,37 64



90-day mortality
primary THR 2003 - 2007
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The Clinical Value Compass

Patient Satisfaction

Clinical Functional
Qutcome Health

QoL

COSt an d Utl I |ty Batalden and Nelson,

Dartmouth Medical School.




Health economical evaluation:

Alan Willlams:

" .. It's a waste of time to concentrate on diseask
COStS.

Cost-effectiveness or utility of intervention shoukl b




Health economy Is controversial

* new scientific field

* decision makers often sceptical
— no Iincentive for long-term results
— not interested of total societal costs
— "our budget is in balance!”




Health economical evaluation

The most important "income” or profit in
health care —Is patient utility — quality of life

Improvement




Since 2004 cost Is derived by

 linking with county databases concerning
costs, resources, waiting lists ...




Cost Per Patient = CPP data base

 most exact reimbursement system in Swede

e 40 of 79 units

e nation-wide (as a standard) introduced 2009
2010




Nation wide mean costs:

« mean cost = 78 000 SEK (12 800 $)

e range =56 000 — 147 000 SEK




Health economical evaluation

Costs ( A — B)

gained HRQoL x duration

Costs/QALY gained
Quality Adjusted Life Years
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Hoftdispensar
En sammanstallning av klinikens utfall i jamférelse med hela landet.

Dessa resultat bygger pa vad som fanns | databasen 2008-08-07 och innefattar registreringar fran 74 kliniker.

Din klinik Hela landet
Vanabel Preoperativt  1-3rsuppfdlj. Skillnad Preoperativt  1-3rsuppfilj. Skillnad
Antal registreringar 738 202 34 712 26 956
Tillfredsstallelse (VAS) 20 18
Smarta (VAS) 61 17 44 61 15 46

EQ-5D Index 0,35 0,69 0,35 0,40 0,76
Cost-utility: 78 000/(0,36 x 10)

QALY: 22 000 SEK (ca 3 540 $)

Not adjusted for inflation, aging, death and reopgeras




Table 2. Cost per QALY of healthcare interventions (adapted from references 2-4) SICOT 2008

Intervention £/QALY at 1990 prices PHE
Cholesterol testing and diet therapy (all adults aged 40-65) 220

Meurosurgical intervention for head injury 240

GP advice to stop smoking 270
Meurosurgical intervention for subarachnoid haemaorrhage 490
Antihypertensive treatment to prevent stroke (ages 45-64) 240
Pacemaker implantation 1,100
Hip replacement <= 1,180
Valve replacement for aortic stenosis 1,410
Cholesterol testing and treatment (all adults aged 40-£9) 1,480
Docetaxel (as opposed to paclitaxel) in treatment of recurrent metastatic breast cancer 1,890*
CABG (left main-vessal disease, severe angina) 2,080
Kidney transplantation 4,710

Breast cancer screening <G 5,780
Heart transplantation 7,840
Cholesterol testing and treatment incrementally (all adults aged 25-39) 14,150
Home haemodialysis 17,260
CABG (one-vessel disease, moderate angina) 18,8230
Hospital haemodialysis 21,970

Erythropoietin treatrment for anaemia in dialysis patients 54,380
{assuming 10% reduction in mortality)

Addition of interferon-ce2b to corventional treatment in newly diagnosed multiple myeloma 55,0608
Meurosurgical intervention for malignant intracranial tumours 107,780

Erythropoietin treatment for anaemia in dialysis patients 126,290
{assuming no increase in sunvival)

* Adjusted to 1920 prices using Hospital and Community Health Sanaca Pay and Pices Index, Unit Costs of Hoalth and Socal Care. PPESRU, 1996,
(2,431 +200.7 x 155.6 = 1,890. § Translated into 1990 prices, as abave




Costs/QALY gained

e even better If all socletal costs were kno




Waiting time mean costs
2 700 patients:

e 73 000 SEK /1 year (12 000 $)
e 14 000 X 73 000 =1 bil SEK!




Health economical evaluation

THR Is not only one of the best operations
ever introduced but also one of the most
cost-effective




The Swedish Hip Register has show

We can and need to monitor and describe
our current and changing
practice continuously, and then provide
this information public to all parties




SICOT 2008
PHE

Advantages of a National Registry

Independent

Prospective data

Comparative outcomes

Simultaneously compares all treatments

Very large numbers

Provides data that is not available from any oHwence
Describes and Monitors current/changing practice
Able to identify outcome outliers
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Advantages of a National Registry

Includes all centers, no performance bias

Wide applicablility and relevance

Can be used to answer multiple questions

Answers guestions not possible to do in any otvar
Hospital, Regional and International comparisons
The information they provide improves performance
Result in considerable savings /very cost effectiv
Hypothesis generation




Improvement of the Arthroplasty
Registries

o Establish a mechanism with the purpose of
ensuring and maintaining continual quality
Improvement

Provide hospital and community based
comparative outcomes data

Establish a mechanism for continuous public
reporting of outcome measurements
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Thank You for Your

Attention

Department of Orthopaedics
Sahlgrenska University Hospital
Goteborg, Sweden
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Conclusion

 QOutcome assessment through the Register has
had a profound impact on total hip replacement
care in Sweden.

 These efforts must be a continuous process —
steady state situation will never develop.

 Enormous potential for clinical research
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Conclusion

 For the healthcare providers— large economic
savings and public information of results

* For the patient optimal treatment modalities
identifled and described on the web

e For the orthopaedic community outcome facts are
present - confidential and public
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