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Cost-effectiveness analysis of
arthroscopic rotator cuff repair surgery
IN Hong Kong usmg utlllty SCOres
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Objective

« Examine the value of arthroscopic rotator cuff
repair (ARCR) for full-thickness tears from a
societal perspective

« Through cost effectiveness analysis using utility
scores

e Relating surgical costs to increase in
guality adjusted life-years (QALYS).
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« Economic evaluatlon of surgical procedures necessary
— getting more expensive
— newer techniques

— increasingly cost-conscious health care environment

 Rotator cuff tears - common orthopaedic disease
— Impact on loss of earnings, missed workdays largely unknown

— medical costs poorly documented

« Examine value of ARCR from societal
perspective in our centre
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. Estlrﬁate direct medical Cost& potentlal
Cost savings from ARCR

 Evaluate Clinical effectiveness of ARCR
by assessing functional outcome &
complication rate

e Describe Cost effectiveness & Cost
utility data for ARCR in Hong Kong
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Methodology  ewsmmec

Index

« An economic model was constructed in Microsoft
Excel®, with patients undergoing arthroscopic
rotator cuff tear for full thickness tears in QEH

* Clinical effectiveness measured by functional scores
(ASES & WORC), the latter consisting of 5 subscales:
Symptoms, Sports, Work, Lifestyle, Emotion

e The 12-Item Short-Form Health Survey derived from
(SF-36), which includes 2 aggregate measures, the
physical and mental components, derived from 8
subscales, was used to gauge the impact on QOL.

o Utility was first measured by changes in SF-12
scores, which were converted into utility scores.
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10} Is it difficult for you to wash your back/do up bra?

11) Is it difficult for you manage toiletting?

, American Shoulder and Elbow Surgeons

o Through educational programs and by encouraging research, the organization seeks
| to foster and advance the science and practice of shoulder and elbow care.

Unable to do Unabie to do

Very difficult to do Very difficult lo do
Somewhat difficuit Somewhat difficult
Not difficuit Not difficuft

12) Is it difficult for you to comb your hair?

13) Is it difficult for you to reach a high shell?

Unable to do Unabie to do

Very difficuft to do Very difficult to do
Somewhat difficult Somewnhat difficult
Not difficult Not difficuit

14) Is it difficuit for you to lift 10Ibs. (4.5kg) above your shoulder?

15) Is it difficult for you to throw a ball overhand?

Unable 1o do Unabile to do

Very difficult to do Very difficult to do
Somewnhat difficult Somewnat difficult
Not difficuit Not difficult

16) Is it difficult for you to do your usual work?

17) Is it difficult for you to do your usual sportieisure activity?

Unable to do Unable to do

Very difficut to do Very difficult to do

Somewhat dificuit Somewhat difficult [N
Not difficult Not difficult

naow Reset

or. Save As CSV

Print page

To save this data please pri

Tras page cann
Srt the
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The Total ASES score is: o
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Section Az Phryzical Symptomi
MSTRUCTIONS TO PATIENTS

‘The foliowing queitions esaoern the physlcal
sympinms you have exprrismced due Us your
uhowmider prabiem. In ull cases, plesss emter the
amamnt of the symptom yoo heve evperieased in the
lmsl weele. {Plesse mark your snswers with & lask
"

1, How trach ihasp pals do you experiense i your
thenilder?

L |

I |
na e

pein pas

2. How much consant, nagglag pein do you
mxpeerience in pour showlder?

B
pein pas
1. How ouch weakiiads do po e i your
shouldec?

| |
" [ -
weakirean wrakness

4 How such stiffhess do yoa sxperiencs tn sour

1 ]

I 1
m miremnE
RilFnets

& Horw mach chickisg, gAnding ex crunching do you
wxperience in yeu

i |
I I

nane Rl E
B Heaw much discomifiwe do pou experissce |n your
neck becyase of your sbouldesT

L ]

I 1
Ty T
discarfon Hsegenior

SRCTIONN B: SporinBecreation
MSTRUCTIONS TO PATIENTS

The fellowing seotion concers baw yoer
ihaalider problem bae alfecied yowr sporis or
recreaifonn setivities in the pasi weske Far esch
questios , pleise mark your answers with = siash

IF:I

7. How muoh has yous shoukder pffscted your Biness
level?

i |

I ]
i exiremely
effsciod affmcted

E. How much has vour shoubder affected your ebdlity to
derorwy hard or far?

—q
sioig etremely
afficted affecisd

4, How much difficelty do you have with somsone or
emieibing coming i contacs with yous affected
shoulder?

| 1

| |
na extramaly
fear [mardul

10, How much diffisaliy do you experience doing.
ar cthes ganismis thoulder exercises bovaumn
of your shoufder T
i |
r |
B exirsme
difficsiy difficuity

= (m the axtual form the Eues are 100-mm leng.
This form is reproduced by permbsalon of the
Fowler Kenseily Spar Medicime Clinic

o
G

SECTION C: Work
INSTRUCTIONS TO PATIENTS

The following ms the that
your shoulder problem has affected your work
around or outside of the home, Please indicate the
appropriate amount for the past week with a slash
B

1. How much difficulty do you experience in daily

activities about the house or yard?
1 ]
no ! extréme
difficulty difficulty

12. How much difficulty do you experience working
above your head?
I ]

no r m’éﬂlﬂ
difficulty difficulty

13. How much do you use your uninvolved arm to
compensate for your injured one?

F :
not at constant
all

14. How much difficulty do you experience lifting
heavy objects from the ground or below shoulder
level?

| ]

1 I
no extreme
difficulty difficulty

SECTION D: Lifestyle
INSTRUCTIONS TO PATIENTS

The following section concerns the amount
that your shoulder problem has affected or changed
your lifestyle. Again , please indicate the
appropriate amount for the past week with a slash
"M,

15. How much difficulty do you have sleeping because

of your shoulder?

|- |
no ! extremé
difficulty difficulty
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16. How much difficulty have you experienced with
styling your hair because of your shoulder?
— !

1 1
no extreme
difficulty difficulty

17. How much difficulty do you have “roughhousing
or horsing around” with family or friends?
L i
I 1

no extreme
difficulty difficulty

18. How much difficulty do you have dressing or
undressing?
L |
no ! extfome
difficulty difficulty

SECTION E: Emotions
INSTRUCTIONS TO PATIENTS

The following questions relate to how you have
felt in the past week with regard to your shoulder
problem. Please indicate your answer with a slash
"

.
19. How much frustration do you feel because of your
shoulder ?

L |

I I
no extreme
frustration frustration

20. How “down in the dumps™ or depressed do you

feel because of your shoulder?

1 |

I 1
extreme

none

21. How worried or concemed are you about the effect
of your shoulder on your occupation or work?

I |

I 1
not at extremely
all concerned
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Physical
Function

Mental
Health

& | Role
i | Physical

Physical Mental
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Function

ﬁ General - Variance Estimates:
./ Health B Physical [ unigue

Mental [ Error
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Incremental Cost-Effectiveness Ratio (ICER)

Methodology| ... c=

(QALY,, — QALY,)

» Direct cost estimates based on HA published data on
charges for non-entitled persons and price quotation of the
vendors for consumables.

 Cost for each procedure divided by weighted mean
difference in functional outcome score to give cost-per-
point change in outcome score and the ICER.

* Indirect costs estimated using government data and
patient-reported occupation

e QOL Results expressed in quality-adjusted life-years
(QALYs) and Hong Kong Dollars, after converting SF-12
scores into utility score, and then the QALY gained at 2 yrs.

« Both costs & outcomes were discounted at 3.5 % per year.
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Materials

« 43 patients who received ARCR for full-

thickness tear at QEH between 2014 & 2015.
(Min. FU = 24 months) . - 4

CMFS2610 M U M

e Dominant arm in 55.8% Small (<1cm) Modsiats (18em) || Lare @-56m)
e Age: 37 To 73 (mean 55.1)

« Size of tear 0.8to 5cm (mean 1.9)

Sa o Hospital Authority Convention
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e Mean number of suture anchors: 1.35

e Time from onset of symptom to surgery : 4to 25
Months (mean 9.2)
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Results : ASES & Overall WORC

90 100
80 90
70 80
50 | 60
® Pre-op 50
40 1 m2YrPost-op 40 -
30 30
20 n 20 ]
10 - 10 -
0 - 0 -
ASES WORC
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Results : WORC Subscales

Physical
Symptoms
100_ P

Emotions | . \ Sports/Recreation

NN\ NNNNOSTT ] —=-Post-op 2 Yr

Lifestyle™ Work
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Physical component

Ress S l 12

Mental component

50 52
51
48 50
46 49
48
44 47
42 46
45
40 44
43
38 4o
36 - 41
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Results : Utlllty Scores & QALY

Utility Score from SF-12D QALY gained at 2 Year &LT

0.86 0.9

0.85 0.8

0.84 0.7

0.83 0.6 -
0.82 0.5 -
0.81 04 -
0.8 0.3 -
0.79 - 0.2 -
0.78 - 0.1 -
0.77 - 0

Pre-op 2YrFU 2Yr Lifetime
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Adverse Events

« Complications : 18.6%
— Retears : 2 (SRR x LCT)
— Stiffness : 3
— Persistent Pain : 3
— Infection : O

 Reoperations : 7%
— 1 x Revision (DRR)
— 2 X MUA + Release
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Direct Medical Co_g.ﬁ{

Direct cost of consumables used for arthroscopic rotator cuff repair

eltem Cost, HKD
*Drapes 230
«Cannulae 350
Connecting tubes 910
«Saline 160
sAcromionizer 780
*RF probe 1700
*Needle for suture passer 900
*Suture Anchors (average, 1.35/case) 3520
Sling (shoulder immobilizer) 150
*SubTotal 8700
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Direct cost of hospitalisation for arthroscopic rotator cuff repair

oltem Cost, HKD
eSurgeon’s Fee 39960
Anaesthetist’s Fee 19980
Ward Round (3 days) 3600
*Physiotherapy (3 days) 3600
*Room & Board 19950
sFacility Charges 4840
*Subtotal 91930
Consumables 8700
Grand Total 100630
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Societal Cost Savings

Median Monthly Wage Analysed by Occupational Group

Census and Statistics Department Hong Kong Government Data 2015

The Government of the Hong Kong Special Administrative Region
Elementary occupations (USW) 11100 12 (27.9%)
Service and sales workers (SSW) | 12400 3(7.0%)
Craft and related workers, plant | 19000 10 (23.3%)
and machine operators and
assemblers (SCW)
Clerical support workers (CSW) |[13500 6 (14.0%)
Managers, administrators, 26000 10 (23.3%)
professionals and associate
professionals (MAP)

Mean of Monthly Wage HKD16300

Annual Cost Saving from Sick Leave = HKD 195600
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Cost Effectlveness

* Incremental cost-effectiveness ratio (ICER),
cost-per-point change in outcome score :
— ASES . 369827.3
— WORC Overall : 227979.2
o Cost-per-QALY gained (ICUR) :
— surgical treatment results in average
Improvement of 0.62 QALY at 2 yrs

— estimated mean lifetime gain in QALYs from
surgery 0.81

— ratio of $162306.5/QALY
Q
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Conclusion (Clinical Effectiveness)

« ARCR shown to be highly effective surgical
procedures for treatment of symptomatic full
thickness tears of rotator cuff

 Minimal Clinical Improvement Difference (MCID) of
>30% firmly demonstrated by WORC; nearly achieved
by ASES (27.2%)

 Detailed analysis using condition specific outcome
assessment of WORC subscales, all 5 achieved

MCID>0.3, more marked gain in emotion, lifestyle &

symptoms
. TR ZiNa
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Conclusion (Cost Effectlveness)

 Orthopaedic procedures best analyzed by use of
QALYs because traditional outcome measures such
as death or disease onset (eg, stroke and myocardial
Infarction) do not apply

 Inthe case of ARCR, QALYs are appropriate because
repair results in significant, durable quality-of-life
Improvements. QALYs are calculated by multiplying
the utility of the patient during a specific period by
the length of time over which the improvement is
experienced.
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Conclusion (Cost Effectiveness)

Principal outcome calculated was incremental cost-
effectiveness ratio (ICER): ratio between the
difference in costs and QALY of each treatment
strategy

US: ICER of <$50,000 per QALY gained con5|dered to
be cost-effective (HK$390K) ﬁ}w

UK: <£30 : 000 (H K $3 60 K) ifrncs , C,l dﬁL:ccept i

In this cost-effectiveness analysis, ARCR was shown
to be an effective strategy with an ICER that was less
than the willingness of both the US & UK health-care
system to pay (HK$162. 3K)
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