Health Technology Assessment 2009; Vol. 13: No. 44

Appendices Go to main text

The effectiveness and cost-effectiveness
of cochlear implants for severe to
profound deafness in children and
adults: a systematic review and
economic model

M Bond, S Mealing, R Anderson,
] Elston, G Weiner, RS Taylor, M Hoyle,
Z Liu, A Price and K Stein

September 2009
DOI: 10.3310/htal 3440

Health Technology Assessment HTA
NIHR HTA programme

www.hta.ac.uk



Copyright notice
© 2009 Queen's Printer and Controller of HMSO

HTA reports may be freely reproduced for the purposes of private research and study and may be included in professional journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising

Violations should be reported to hta@hta.ac.uk

Applications for commercial reproduction should be addressed to HMSO, The Copyright Unit, St Clements House, 2–16 Colegate, Norwich NR3 1BQ


'HTA->

ol | INAHTA

How to obtain copies of this and other HTA programme reports

An electronic version of this publication, in Adobe Acrobat format, is available for downloading free of
charge for personal use from the HTA website (www.hta.ac.uk). A fully searchable CD-ROM is also
available (see below).

Printed copies of HTA monographs cost £20 each (post and packing free in the UK) to both public and
private sector purchasers from our Despatch Agents.

Non-UK purchasers will have to pay a small fee for post and packing. For European countries the cost is
£2 per monograph and for the rest of the world £3 per monograph.

You can order HTA monographs from our Despatch Agents:

— fax (with credit card or official purchase order)
— post (with credit card or official purchase order or cheque)
— phone during office hours (credit card only).

Additionally the HTA website allows you either to pay securely by credit card or to print out your
order and then post or fax it.

Contact details are as follows:

HTA Despatch Email: orders@hta.ac.uk

c/o Direct Mail Works Ltd Tel: 02392 492 000

4 Oakwood Business Centre Fax: 02392 478 555

Downley, HAVANT PO9 2NP, UK Fax from outside the UK: +44 2392 478 555

NHS libraries can subscribe free of charge. Public libraries can subscribe at a very reduced cost of
£100 for each volume (normally comprising 30—40 titles). The commercial subscription rate is £300
per volume. Please see our website for details. Subscriptions can be purchased only for the current or
forthcoming volume.

Payment methods

Paying by cheque
If you pay by cheque, the cheque must be in pounds sterling, made payable to Direct Mail Works Ltd
and drawn on a bank with a UK address.

Paying by credit card
The following cards are accepted by phone, fax, post or via the website ordering pages: Delta, Eurocard,
Mastercard, Solo, Switch and Visa. We advise against sending credit card details in a plain email.

Paying by official purchase order
You can post or fax these, but they must be from public bodies (i.e. NHS or universities) within the UK.
We cannot at present accept purchase orders from commercial companies or from outside the UK.

How do | get a copy of HTA on CD?

Please use the form on the HTA website (www.hta.ac.uk/htacd.htm). Or contact Direct Mail Works (see
contact details above) by email, post, fax or phone. HTA on CD is currently free of charge worldwide.

The website also provides information about the HTA programme and lists the membership of the various
committees.




DOI: 10.3310/htal 3440

Health Technology Assessment 2009; Vol. 13: No. 44

Appendix |

Literature search strategies

wide range of databases and other information

resources were searched to locate details of
both published and unpublished studies and other
information on the clinical effectiveness and cost-
effectiveness of cochlear implants for severe to
profound deafness.

All resources were searched from their inception
to the most recent date available. There was no
restriction on study by publication date. The search
was limited to English language papers only.

The bibliographies of retrieved references were
checked for additional publications. The results
of the searches were imported into Reference
Manager 11 bibliographic management software
and deduplicated. All initial searches were carried
out in October 2006 and the update searches were
rerun in July 2007.

The following databases were searched: MEDLINE
(Ovid), EMBASE (Ovid), Ovid MEDLINE® In-
Process & Other Non-Indexed Citations, ISI
Science Citation Index, Cochrane Database of
Systematic Reviews, CENTRAL, NHS EED, DARE,
HTA (NHS-CRD), EconlLit, Biosis Previews, ISI
Proceedings, Current Controlled Trials, National
Research Register and ClinicalTrials.gov.

Relevant internet sites were searched for
information including the following regulatory
sites: Medical Health and Regulatory Agency
(MHRA), US Food and Drug Administration (FDA)
and the European Regulatory Agency — Medical
Device Safety Service (MDSS).

Full search strategies are listed in the following
sections.

Search strategy: cochlear
implants for severe to profound
deafness in children and adults

Clinical searches: searched by Alison Price 12-19
October 2006, updated July 2007

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Cochrane Library — CDSR - Issue 3/2006

#1. MeSH descriptor Hearing Loss explode all
trees

#2. MeSH descriptor Deafness explode all trees

#3. MeSH descriptor Hearing Disorders explode
all trees

#4. severe to profound deafness

#5. (severe NEAR/5 deaf*)

#6. (profound* NEAR/5 deaf*)

#7. deaf*

#8. (hear* NEAR/5 loss)

#9. (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR
#7 OR #8)

#10. MeSH descriptor Cochlear Implants explode
all trees

#11. MeSH descriptor Cochlear Implantation
explode all trees

#12. (cochlea* NEAR/10 (implant* or device® or
prosthe*))

#13. (#10 OR #11 OR #12)

#14. (#9 AND #13)

Cochrane Library - CENTRAL
— Issue 3/2006
As above

Ovid MEDLINE® - 1966 to

October Week | 2006

Searched 12 October 2006, saved as med-cochlear-
clini-effect-final-all

exp hearing loss/(37541)

exp hearing loss, sensorineural/(14163)
“Hearing Loss, Bilateral”/(1190)

exp deafness/(17839)

severe to profound deafness.mp. (15)

(severe adj4 deat$).mp. [mp=title, original
title, abstract, name of substance word, subject
heading word] (327)

7. (profound adj4 deaf$).mp. [mp=title, original
title, abstract, name of substance word, subject
heading word] (542)

Hearing Loss, Unilateral/(34)

9. exp Hearing Disorders/(49630)
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10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

32.

33.

34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44.
45.

46.
47.

48.

deaf$.ti,ab. (19840)

(hear$ad;j5 loss).ti,ab. (19425)
lor2or3or4orb5or6or7or8or9orl0or
11 (61873)

exp ear, middle/or exp ear, inner/(47537)

12 or 13 (98248)

Cochlear Implants/(4019)

Cochlear Diseases/(557)

Cochlear Implantation/(1476)

(cochlear adj10 (implant$or device$)).ti,ab.
(4660)

15 or 16 or 17 or 18 (6089)

14 and 19 (4964)

limit 20 to (humans and english language)
(3781)

randomized controlled trial.pt. (238589)
controlled clinical trial.pt. (77157)
randomized controlled trials/(49082)

random allocation/(59319)

double-blind method/(91964)

single-blind method/(10803)

exp evaluation studies/(602476)

exp clinical trials/(196879)

clinical trial.pt. (463567)

(clin$adj5 trial$).mp. [mp=title, original title,
abstract, name of substance word, subject
heading word] (599913)

22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or
30 or 31 (1058607)

((singl$or doubl$or tripl$or trebl$) adjs
(blind$or mask$)).tw. (89036)

exp placebos/(26048)

placebo$.tw. (102143)

random$.tw. (373635)

exp research design/(219553)

33 or 34 or 35 or 36 or 37 (553879)

32 or 38 (1269102)

limit 39 to human (1064650)

21 and 40 (463)

(review or review-tutorial or review-academic).
pt. (1271244)

(Medline or medlars or embase).ti,ab,sh.
(22444)

(scisearch or psychinfo or psycinfo).ti,ab,sh.
(1115)

(Psychlit or psyclit).ti,ab,sh. (704)
cinahl.ti,ab,sh. (1949)

((hand adj59 search$) or (manual$adj9
search$)).mp. [mp=title, original title, abstract,
name of substance word, subject heading word]
(3717)

(electronic database$or bibliographic
database$or computeri#ed database$or
online database$).mp. [mp=title, original
title, abstract, name of substance word, subject
heading word] (3852)

49.

50.

51.

52.
53.
54.
55.

56.

57.

58.
59.

60.
61.
62.
63.

64.
65.
66.
67.
68.
69.

70.
71.

72.
73.

(pooling or pooled or mantel haenszel).mp.
[mp=title, original title, abstract, name of
substance word, subject heading word] (25514)
(peto or dersimonian or der simonian or fixed
effect).mp. [mp=title, original title, abstract,
name of substance word, subject heading word]
(1060)

43 or 44 or 45 or 46 or 47 or 48 or 49 or 50
(50925)

42 and 51 (18566)

meta-analysis.pt. (14472)

meta-analysis.sh. (7449)

(meta-analys$or meta analys$or metaanalys$).
mp. [mp=title, original title, abstract, name of
substance word, subject heading word] (26392)
(systematic$adj9 review$).mp. [mp=title,
original title, abstract, name of substance word,
subject heading word] (12274)
(systematic$adj9 overview$).mp. [mp=title,
original title, abstract, name of substance word,
subject heading word] (425)

(quantitativfadj9 review$).mp. (1686)
(quantitativfadj9 overview$).mp. [mp =title,
original title, abstract, name of substance word,
subject heading word] (151)

(quantitativfadj9 synthesis$).mp. (1331)
(methodologic$adj9 review$).mp. (2451)
(methodologic$adj9 overview$).mp. (145)
(integrative research review$or research
integration).mp. (49)

or/53-63 (39296)

52 or 64 (51255)

21 and 65 (10)

41 not 66 (461)

Waiting Lists/(4600)

(wait$adjl0 (surgery or operat$or implant$or
list$or control$)).ti,ab. (5725)

exp case-control studies/or exp cohort studies/
(889029)

68 or 69 or 70 (895766)

71 and 21 (726)

72 not (66 or 67) (620)

EMBASE - 1980 to 2006 Week 41
Searched 16 October 2006

00 N0 —

N o o

exp Hearing Impairment/(35069)

exp Congenital Deafness/(2186)

Perception Deafness/(6680)

hearing loss/or mixed hearing loss/or unilateral
hearing loss/(10373)

exp ear disease/(47491)

severe to profound deafness.mp. (18)

(severe adj4 deat$).mp. [mp=title, abstract,
subject headings, heading word, drug trade
name, original title, device manufacturer, drug
manufacturer name] (272)
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10.
11.

12.
13.
14.

15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.

43.
44.
45.
46.

47.

48.
49.
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(profound adj4 deaf$).mp. [mp=title, abstract,
subject headings, heading word, drug trade
name, original title, device manufacturer, drug
manufacturer name] (457)

deaf$.ti,ab. (13992)

(hear$adj5 loss).ti,ab. (16635)
lor2or3or4or5or6or7or8or9orll
(76335)

cochlea prosthesis/(4375)
Implantation/(13919)

(cochlea$adj10 (implant$or device$or
prosthe$)).ti,ab. (4396)

12 or 13 or 14 (18264)

11 and 15 (3683)

limit 16 to (humans and english language)
(2934)

randomization/(20626)

controlled study/(2270014)

single blind procedure/(6140)
placebo/(90992)

double blind procedure/(61537)

clinical trial/(398197)

crossover procedure/(17930)

placebo$.tw. (94492)

blind$fashion.tw. (3499)

random$.tw. (317764)

clinical trial?.tw. (93827)

or/18-28 (2655359)

limit 29 to human (1686676)

17 and 30 (801)

exp meta analysis/(27478)
meta#analy$.ab,sh,ti. (27479)
methodologic$review$.ab,sh,ti. (124)
methodologic$overview$.ab,sh,ti. (29)
(integrative research adj5 review$).mp. or
research integration.ab,ti. [mp=title, abstract,
subject headings, heading word, drug trade
name, original title, device manufacturer, drug
manufacturer name] (24)
quantitat$synthesis.ab,sh,ti. (87)
quantitat$review$.ab,sh,ti. (245)
quantitat$overview$.ab,sh,ti. (58)
systematic$review$.ab,sh,ti. (19122)
systematic$overview$.ab,sh,ti. (276)

32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or
40 or 41 (39054)

17 and 42 (7)

43 not 31 (4)

cohort analysis/(37235)

(wait$adj10 (surgery or operat$or implant$or
list$or control$)).ti,ab. (4919)

45 or 46 (42058)

17 and 47 (25)

48 not (44 or 31) (11)

Ovid MEDLINE® In-Process & Other Non-
Indexed Citations — 13 October 2006

Searched 16 October 2006

A

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.

22.

23.

24.

25.

26.
27.

28.
29.
30.
31.

32.
33.
34.

35.

severe to profound deafness.mp. (1)

(severe adj4 deaf$).mp. (10)

(profound adj4 deaf$).mp.

deaf$.ti,ab. (357)

(hear$adj5 loss).ti,ab. (613)

1 or2or3or4orb (880)

(cochlear adj10 (implant$or device$)).ti,ab.
(173)

6 and 7 (82)

limit 8 to english language (69)

randomized controlled trial.pt. (282)
controlled clinical trial.pt. (20)

clinical trial.pt. (309)

(clin$adjb trial$).mp. (3970)

10 or 11 or 12 or 13 (4254)

((singl$or doubl$or tripl$or trebl$) adj
(blind$or mask$)).tw. (1668)

placebo$.tw. (2272)

random$.tw. (16771)

15 or 16 or 17 (17799)

14 or 18 (20448)

19 and 9 (3)

(review or review-tutorial or review-academic).
pt. (496)

meta-analysis.pt. (2)

(meta-analys$or meta analys$or metaanalys$).
mp. [mp=title, original title, abstract, name of
substance word] (912)

(systematic$adj9 review$).mp. [mp=title,
original title, abstract, name of substance word]
(990)

(systematic$adj9 overview$). mp. [mp=title,
original title, abstract, name of substance word]
(18)

(quantitativfadj9 review$).mp. (76)
(quantitativfadj9 overview$).mp. [mp=title,
original title, abstract, name of substance word]
(6)

(quantitativfadj9 synthesis$).mp. (41)
(methodologic$adj9 review$).mp. (107)
(methodologic$adj9 overview$).mp. (9)
(integrative research review$or research
integration).mp. (3)

or/21-31 (1891)

32 and 9 (1)

(wait$adj10 (surgery or operat$or implant$or
list$or control$)).ti,ab.

34 and 9 (1)
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Web of Knowledge (SCI-EXPANDED) - 1970 to present

#14 82 #13 AND #12
DocType=All document types; Language =English; Database=SCI-EXPANDED;
Timespan=1970-2006

#13 >100,000 TS=(trial* or random¥)
DocType=All document types; Language =English; Database=SCI-EXPANDED;
Timespan=1970-2006

#12 1699 #11 AND #6
DocType=All document types; Language =English; Database=SCI-EXPANDED;
Timespan=1970-2006

#11 4048 #10 OR #9 OR #8 OR #7
DocType=All document types; Language =All languages; Database =SCI-EXPANDED;
Timespan=1970-2006

#10 262 TS=(cochlea* SAME prosthe*)
DocType=All document types; Language =All languages; Database =SCI-EXPANDED;
Timespan=1970-2006

#9 300 TS=(cochlea* SAME device*)
DocType=All document types; Language =All languages; Database =SCI-EXPANDED;
Timespan=1970-2006

#8 3786 TS=(cochlea* SAME implant¥)
DocType=All document types; Language =All languages; Database=SCI-EXPANDED;
Timespan=1970-2006

#7 3945 TS=(Cochlea* Implant*)
DocType=All document types; Language =All languages; Database=SCI-EXPANDED;
Timespan=1970-2006

#6 30,982 #5 OR #4 OR #3 OR #2 OR #1
DocType=All document types; Language =All languages; Database=SCI-EXPANDED;
Timespan=1970-2006

#5 6563 TS=(hear* SAME/5 loss)
DocType=All document types; Language =All languages; Database=SCI-EXPANDED;
Timespan=1970-2006

#4 15,103 TS=(deaf*)
DocType=All document types; Language =All languages; Database=SCI-EXPANDED;
Timespan=1970-2006

#3 219 TS=(profound* SAME/5 deaf*)
DocType=All document types; Language =All languages; Database=SCI-EXPANDED;
Timespan=1970-2006

#2 235 TS=(severe SAME/5 deaf*)
DocType=All document types; Language =All languages; Database=SCI-EXPANDED;
Timespan=1970-2006

#1 20,949 TS=(Hearing Loss or Deafness or Hearing Disorders)

200
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Web of Science Proceedings — 1990 to present

#7

#6

#5

#4

#3

#2

#1

8

55,983

126

302

1,129

574

889

#6 AND #5

DocType=All document types; Language =English; Database=STP; Timespan=2003-2006

TS=(trial* or random¥)

DocType=All document types; Language =English; Database=STP; Timespan=2003-2006
#4 AND #3

DocType=All document types; Language =English; Database=STP; Timespan=2003-2006

Tl=(cochlea* SAME (implant* or device* or prosthe*))

DocType=All document types; Language =English; Database=STP; Timespan=2003-2006
#2 OR #1

DocType=All document types; Language =All languages; Database=STP; Timespan=2003-2006
TS=(deaf*)

DocType=All document types; Language =All languages; Database=STP; Timespan=2003-2006

TS=(Hearing Loss or Deafness or Hearing Disorders)

Web of Knowledge BIOSIS Previews — 1990-2006

#9

#8

#7

#6

#5

#4

#3

#2

#1

4

20

63

>100,000

2,007

35903

6966

29,809

2916

#9

DocType=All document types; LitType=Meeting Abstract; Language=English; Taxa
Notes=Humans; Database=BIOSIS Previews; Timespan=2003-2006

#8

DocType=All document types; LitType=Meeting Abstract; Language=English; Taxa
Notes=Humans; Database=BIOSIS Previews; Timespan=1990-2006

#6 AND #5

DocType=All document types; LitType=All literature types; Language=English; Taxa
Notes=All Taxa Notes; Database=BIOSIS Previews; Timespan=1990-2006
TS=(trial* or random¥)

DocType=All document types; LitType=All literature types; Language=English; Taxa
Notes=All Taxa Notes; Database=BIOSIS Previews; Timespan=1990-2006

#4 AND #|

DocType=All document types; LitType=All literature types; Language=English; Taxa
Notes=All Taxa Notes; Database=BIOSIS Previews; Timespan=1990-2006

#3 OR #2

DocType=All document types; LitType=All literature types; Language=English; Taxa
Notes=All Taxa Notes; Database =BIOSIS Previews; Timespan=1990-2006
TS=(hear* SAME/5 loss)

DocType=All document types; LitType=All literature types; Language =English; Taxa
Notes=All Taxa Notes; Database=BIOSIS Previews; Timespan=1990-2006
TS=(deaf*)

DocType=All document types; LitType=All literature types; Language =English; Taxa
Notes=All Taxa Notes; Database=BIOSIS Previews; Timespan=1990-2006
TS=(cochlea* SAME (implant* or device* or prosthe*))

DocType=All document types; LitType=All literature types; Language =English; Taxa
Notes=All Taxa Notes; Database=BIOSIS Previews; Timespan=1990-2006

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.
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DARE

(cochlea®* AND (implant* or device* or prosthe*))

HTA database (on CRD databases)
(cochlea* SAME (implant* or device* or prosthe*))

NRR (National Research Register)

#1 (cochlea* near implant*) 177
#2 (cochlea* near device*) 8
#3 (cochlea* near prosthe*) 2
#4 (hearing near loss) 302
#5 deaf* 426
#6 (#1 or #2 or #3) 177
#7 (#4 or #5) 664
#8 (#7 and #6) 73

Current Controlled Trials including MRC
Trials dB (http://controlled-trials.com/)

“Cochlear implants”

ClinicalTrials.gov (http://clinicaltrials.gov/)
Cochlear implant*

National Guidelines Clearinghouse
Cochlear implant*

FDA Center for Devices and
Radiological Health (www.fda.gov)
Cochlear implant*

Medical Healthcare and
Regulatory Authority
Cochlear implants

PsycINFO including PsycARTICLES

— 1985 to present

1. severe to profound deafness.mp. (2)

2. (severe adj4 deat$).mp. [mp=title, abstract,
heading word, table of contents, key concepts]
(52)

3. (profound adj4 deaf$).mp. [mp=title, abstract,

heading word, table of contents, key concepts]

(64)

exp Hearing Disorders/(6023)

deaf$.ti,ab. (4905)

(hear$ad;j5 loss).ti,ab. (1927)

lor2or3or4orborb (7807)

Cochlear Implants/(506)

(cochlear adj10 (implant$or device$)).ti,ab.

(641)

10. 8 or 9 (666)

11. 7 and 10 (458)

© PO

12. (random$or trial$).mp. [mp=title, abstract,
heading word, table of contents, key concepts]
(80452)

13. 11 and 12 (17)

14. limit 13 to (human and english language) (16)

Economics searches
Cochrane Library - CENTRAL
— Issue 3/2006

#1. MeSH descriptor Hearing Loss explode all
trees

#2. MeSH descriptor Deafness explode all trees

#3. MeSH descriptor Hearing Disorders explode
all trees

#4. severe to profound deafness

#5. (severe NEAR/5 deaf*)

#6. (profound* NEAR/5 deaf*)

#7. deaf*

#8. (hear* NEAR/5 loss)

#9. (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR
#7 OR #8)

#10. #10 MeSH descriptor Cochlear Implants
explode all trees

#11. MeSH descriptor Cochlear Implantation
explode all trees

#12. (cochlea®* NEAR/10 (implant® or device® or
prosthe*))

#13. (#10 OR #11 OR #12)

#14. (#9 AND #13)

#15. MeSH descriptor Costs and Cost Analysis
explode all trees

#16. MeSH descriptor Models, Economic explode
all trees

#17. MeSH descriptor Cost-Benefit Analysis
explode all trees

#18. (cost* NEAR (benefit* or utilit* or minim* or
effective))

#19. (#15 OR #16 OR #17 OR #18)

#20. (#19 AND #14)

Ovid MEDLINE® - 1966 to

October Week | 2006

exp hearing loss/(37560)

exp hearing loss, sensorineural/(14170)

“Hearing Loss, Bilateral”/(1190)

exp deatness/(17844)

severe to profound deafness.mp. (15)

(severe adj4 deaf$).mp. [mp=title, original

title, abstract, name of substance word, subject

heading word] (327)

7. (profound adj4 deaf$).mp. [mp=title, original
title, abstract, name of substance word, subject
heading word] (542)

8. Hearing Loss, Unilateral/(34)

9. exp Hearing Disorders/(49653)

10. deaf$.ti,ab. (19850)

O Gtk 0o —
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11. (hear$adj5 loss).ti,ab. (19438) EMBASE - 1980 to 2006 Week 41
12. Tor2or3or4orbor6or7or8or9orl0or | 1. exp Hearing Impairment/(35069)
11 (61902) 2. exp Congenital Deafness/(2186)
13. exp ear, middle/or exp ear, inner/(47551) 3. Perception Deafness/(6680)
14. 12 or 13 (98289) 4. hearing loss/or mixed hearing loss/or unilateral
15. Cochlear Implants/(4022) hearing loss/(10373)
16. Cochlear Diseases/(557) 5. exp ear disease/(47491)
17. Cochlear Implantation/(1477) 6. severe to profound deafness.mp. (18)
18. (cochlear adj10 (implant$or device$)).ti,ab. 7. (severe adj4 deaf$).mp. [mp=title, abstract,
(4664) subject headings, heading word, drug trade
19. cochleostomy.ti,ab. (105) name, original title, device manufacturer, drug
20. 15 0or 16 or 17 or 18 or 19 (6114) manufacturer name] (272)
21. 14 and 20 (4988) 8. (profound adj4 deat$).mp. [mp=title, abstract,
22. limit 21 to (humans and english language) subject headings, heading word, drug trade
(3791) name, original title, device manufacturer, drug
23. exp ECONOMICS/(363519) manufacturer name] (457)
24. exp ECONOMICS, HOSPITAL/(14374) 9. deaf$.ti,ab. (13992)
25. exp ECONOMICS, PHARMACEUTICAL/ 10. (hear$adj5 loss).ti,ab. (16635)
(1692) 11. lor2or3or4or5or6or7or8or9orll
26. exp ECONOMICS, NURSING/(3702) (76335)
27. exp ECONOMICS, DENTAL/(3386) 12. cochlea prosthesis/(4375)
28. exp ECONOMICS, MEDICAL/(10144) 13. Implantation/(13919)
29. exp “Costs and Cost Analysis”/(128319) 14. (cochlea$adj10 (implant$or deviceor
30. Cost-Benefit Analysis/(39954) prosthe$)).ti,ab. (4396)
31. VALUE OF LIFE/(4935) 15. 12 or 13 or 14 (18264)
32. exp MODELS, ECONOMIC/(4995) 16. 11 and 15 (3683)
33. exp FEES/and CHARGES/(7025) 17. limit 16 to (humans and english language)
34. exp BUDGETS/(9323) (2934)
35. (economic$or price$or pricing or financ$or 18. (cost$adj2 effective$).ti,ab. (35195)
tee$or pharmacoeconomic$or pharma 19. (cost$adj2 benefit$).ti,ab. (7330)
economic$).tw. (315970) 20. cost effectiveness analysis/(45567)
36. (cost$or costly or costing$or costed).tw. 21. cost benefit analysis/(24596)
(187673) 22. budget$.ti,ab. (7519)
37. (cost$adj2 (benefit$or utilitfor minim$or 23. cost$.ti. (33258)
effective$)).tw. (48482) 24. (cost$adj2 (effective$or utilit$or benefit$or
38. (expenditure$not energy).tw. (10092) minimi$)).ab. (38347)
39. (value adj2 (money or monetary)).tw. (565) 25. (economic$or pharmacoeconomic$or
40. budget$.tw. (10347) pharmaco economic$).ti. (12947)
41. (economic adj2 burden).tw. (1322) 26. (price$or pricing$).ti,ab. (9586)
42. “resource use”.ti,ab. (2043) 27. (financial or finance or finances or financed).
43. or/23-41 (733772) ti,ab. (19752)
44. news.pt. (105429) 28. (fee or fees).ti,ab. (4563)
45. letter.pt. (582201) 29. cost/(18617)
46. editorial.pt. (199280) 30. cost minimization analysis/(1039)
47. comment.pt. (318112) 31. cost of illness/(3417)
48. or/44-47 (924522) 32. cost utility analysis/(1754)
49. 43 not 48 (677588) 33. drug cost/(27654)
50. 22 and 49 (148) 34. health care cost/(49256)
51. exp Hearing Disorders/ec [Economics] (132) 35. health economics/(8752)
52. 23 or 29 or 30 or 31 or 32 or 33 or 34 (367556) | 36. economic evaluation/(3338)
53. 51 and 52 (103) 37. economics/(4999)
54. limit 53 to english language (86) 38. pharmacoeconomics/(875)
55. 54 not 48 (75) 39. budget/(6673)
56. 55 or 50 (206) 40. economic burden.ti,ab. (1284)
41. “resource use”.ti,ab. (1791)
42. or/18-41 (203782)
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43.
44.
45.
46.

47.
48.
49.

(editorial or letter).pt. (495203)

42 not 43 (181874)

17 and 44 (95)

*”cost benefit analysis”/or *”cost effectiveness
analysis”/or *”cost minimization analysis”/

or *”cost of illness”/or *”cost utility analysis”/
(9260)

11 and 46 (65)

45 or 47 (152)

limit 48 to (human and english language) (141)

Ovid MEDLINE® In-Process & Other Non-
Indexed Citations — 18 October 2006

1.
2.

3.

severe to profound deafness.mp. (1)

(severe adj4 deaf$).mp. [mp=title, original
title, abstract, name of substance word] (10)
(profound adj4 deaf$).mp. [mp=title, original
title, abstract, name of substance word] (10)

SCI-EXPANDED - 1970-2006

S

e o~

13.
14.
15.
16.
17.

deaf$.ti,ab. (360)

(hear$ad;jb loss).ti,ab. (624)

(cochlear adj10 (implant$or device$)).ti,ab.
(174)

lor2or3or4orb (894)

6 and 7 (83)

limit 8 to english language (69)

(economic§or price$or pricing or
pharmacoeconomic$or pharma economic$).tw.
(8454)

. (cost$or budget$).tw. (7154)
12.

(cost$adj2 (benefit§or utilitor minim$)).tw.
(399)

(value adj2 (money or monetary)).tw. (23)
10 or 11 or 12 or 13 (9666)

9 and 14 (4)

7 and 14 (22)

15 or 16 (22)

DocType=All document types; Language =English; Database=SCI-EXPANDED;

DocType=All document types; Language =All languages; Database =SCI-EXPANDED;

DocType=All document types; Language =All languages; Database =SCI-EXPANDED;

DocType=All document types; Language =All languages; Database =SCI-EXPANDED;

DocType=All document types; Language =All languages; Database =SCI-EXPANDED;

DocType=All document types; Language =All languages; Database =SCI-EXPANDED;

DocType=All document types; Language =English; Database=SCI-EXPANDED;

DocType=All document types; Language =English; Database=SCI-EXPANDED;

#12 57 #11 AND #6
Timespan=1970-2006

#11 1720 #10 AND #9
Timespan=1970-2006

#10 3904 TS=(cochlea* SAME (implant* or device* or prosthes*))
Timespan=1970-2006

#9 26,686 #8 OR #7
Timespan=1970-2006

#8 15,113 TS=(deaf*)
Timespan=1970-2006

#7 14,551 TS=(hearing SAME (loss or disorders))
Timespan=1970-2006

#6 >100,000 #5 OR #4 OR #3 OR #2 OR #1
Timespan=1970-2006

#5 51,944 TS=(cost* SAME effective*)
Timespan=1970-2006

#4 818 TS=(value SAME (money or monetary))

DocType=All document types; Language =English; Database=SCI-EXPANDED;

Timespan=1970-2006
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DocType=All document types; Language =English; Database=SCI-EXPANDED;

DocType=All document types; Language =English; Database=SCI-EXPANDED;

#3 36,218 TS=(cost* SAME (benefit* or utilit* or minim*))
Timespan=1970-2006

#2 >100,000 TS=(cost* or costly or costing* or costed)
Timespan=1970-2006

#1 >100,000

TS=(economic* or price* or pricing or pharmacoeconomic* or pharma economic*)

DocType=All document types; Language =English; Database=SCI-EXPANDED;

Timespan=1970-2006

NHS EED (CRD database)
(cochlea®* SAME (implant* or device* or prosthe*))

EconlLit
hearing disorder or deaf*

Epidemiology searches
Ovid MEDLINE® - 1966 to
September Week 3 2006

exp hearing loss/(10251)

exp hearing loss, sensorineural/(7929)
“Hearing Loss, Bilateral”/(10251)

exp deafness/(34934)

severe to profound deafness.mp. (18)

(severe adj4 deat$).mp. [mp=title, abstract,

subject headings, heading word, drug trade

name, original title, device manufacturer, drug

manufacturer name] (272)

8. (profound adj4 deaf$).mp. [mp=title, abstract,
subject headings, heading word, drug trade
name, original title, device manufacturer, drug
manufacturer name] (456)

9. 7or8(672)

10. or/1-9 (35041)

11. exp Incidence/(98905)

12. exp Prevalence/(111736)

13. incidence.ti. (28941)

14. prevalence.ti. (32779)

1. Risk Factors/(180965)

2. epidemiol$.ti. (38186)

3. etiolog$.ti. (10334)

4. aetiolog$.ti. (3549)

5. or/11-18 (411077)

6

7

8

N ots oM =

*Epidemiology/(9142)
*Incidence/(1536)
. *Prevalence/(2300)
9. incidence.ti. (28941)
10. prevalence.ti. (32779)
11. epidemiol$.ti. (38186)
12. etiolog$.ti. (10334)
13. aetiolog$.ti. (3549)
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Deatness/ep, et [Epidemiology, Etiology] (2073)

14.
15.

16.
17.

18.

19.
20.
21.
22.

23.
24.
25.

26.
27.
28.

or/20-27 (116821)

(uk or united kingdom or england or scotland
or britain or wales or great britain).in. (842631)
10 and 19 and 29 (262)

united kingdom.cp. or united kingdom.sh.
(2004975)

(uk or united kingdom or england or scotland
or britain or wales or great britain).in,cp.
(2306024)

10 and 28 and 32 (161)

limit 33 to (human and english language) (155)
from 34 keep 3 (1)

exp hearing disorder/or exp hearing
impairment/or hearing loss/or exp congenital
deafness/or exp perception deafness/(43021)
hearing loss.ti,ab. (15512)

deafness.ti,ab. (7544)

(hearing adj5 disability).mp. [mp=title,
abstract, subject headings, heading word, drug
trade name, original title, device manufacturer,
drug manufacturer name] (410)

1 or6or7or8or36 or37or 38 or 39 (46690)
28 and 32 and 40 (188)

limit 41 to (human and english language) (180)

EMBASE - 1980 to 2006 Week 39

S A

9.
10.
11.

exp hearing loss/(10251)

exp hearing loss, sensorineural/(7929)
“Hearing Loss, Bilateral”/(10251)

exp deafness/(34934)

Deafness/ep, et [Epidemiology, Etiology] (2073)
severe to profound deafness.mp. (18)

(severe adj4 deaf$).mp. [mp=title, abstract,
subject headings, heading word, drug trade
name, original title, device manufacturer, drug
manufacturer name] (272)

(profound adj4 deaf$).mp. [mp=title, abstract,
subject headings, heading word, drug trade
name, original title, device manufacturer, drug
manufacturer name] (456)

7 or 8 (672)

or/1-9 (35041)

exp Incidence/(98905)
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

30.
31.

32.

33.
34.
35.
36.

37.
38.
39.

40.
41.
42.

exp Prevalence/(111736)

incidence.ti. (28941)

prevalence.ti. (32779)

Risk Factors/(180965)

epidemiol$.ti. (38186)

etiolog$.ti. (10334)

aetiolog$.ti. (3549)

or/11-18 (411077)

*Epidemiology/(9142)

*Incidence/(1536)

*Prevalence/(2300)

incidence.ti. (28941)

prevalence.ti. (32779)

epidemiol$.ti. (38186)

etiolog$.ti. (10334)

aetiolog$.ti. (3549)

or/20-27 (116821)

(uk or united kingdom or england or scotland
or britain or wales or great britain).in. (842631)
10 and 19 and 29 (262)

united kingdom.cp. or united kingdom.sh.
(2004975)

(uk or united kingdom or england or scotland
or britain or wales or great britain).in,cp.
(2306024)

10 and 28 and 32 (161)

limit 33 to (human and english language) (155)
from 34 keep 3 (1)

exp hearing disorder/or exp hearing
impairment/or hearing loss/or exp congenital
deafness/or exp perception deafness/(43021)
hearing loss.ti,ab. (15512)

deafness.ti,ab. (7544)

(hearing adj5 disability).mp. [mp=title,
abstract, subject headings, heading word, drug
trade name, original title, device manufacturer,
drug manufacturer name] (410)

1 or6or7or8or 36 or 37 or 38 or 39 (46690)
28 and 32 and 40 (188)

limit 41 to (human and english language) (180)

Quality of life searches
Cochrane Library - CENTRAL
— Issue 3/2006

Ovid MEDLINE® — 1966 to
October Week | 2006

S GUk 0 N0 =

exp hearing loss/(37541)

exp hearing loss, sensorineural/(14163)
“Hearing Loss, Bilateral”/(1190)

exp deatness/(17839)

severe to profound deafness.mp. (15)

(severe adj4 deaf$).mp. [mp=title, original
title, abstract, name of substance word, subject
heading word] (327)

10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.

23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

(profound adj4 deaf$).mp. [mp=title, original
title, abstract, name of substance word, subject
heading word] (542)

Hearing Loss, Unilateral/(34)

exp Hearing Disorders/(49630)
deaf$.ti,ab. (19840)

(hear$adj5 loss).ti,ab. (19425)
lor2or3or4orb5or6or7or8or9orll
or 11 (61873)

exp ear, middle/or exp ear, inner/(47537)
12 or 13 (98248)

Cochlear Implants/(4019)

Cochlear Diseases/(557)

Cochlear Implantation/(1476)

(cochlear adj10 (implant$or device$)).ti,ab.
(4660)

cochleostomy.ti,ab. (105)

150r 16 or 17 or 18 or 19 (6110)

14 and 20 (4985)

limit 21 to (humans and english language)
(3788)

exp ECONOMICS/(363215)

exp ECONOMICS, HOSPITAL/(14367)
exp ECONOMICS, PHARMACEUTICAL/
(1688)

exp ECONOMICS, NURSING/(3702)

exp ECONOMICS, DENTAL/(3386)

exp ECONOMICS, MEDICAL/(10140)
exp “Costs and Cost Analysis”/(128174)
Cost-Benefit Analysis/(39904)

VALUE OF LIFE/(4933)

exp MODELS, ECONOMIC/(4990)

exp FEES/and CHARGES/(7018)

exp BUDGETS/(9317)

(economic§or price$or pricing or financ$or
fee$or pharmacoeconomic$or pharma
economic$).tw. (315608)

(cost$or costly or costing$or costed).tw.
(187439)

(cost$adj2 (benefit§or utilithor minim$or
effective$)).tw. (48416)

(expenditure$not energy).tw. (10082)
(value adj2 (money or monetary)).tw. (565)
budget$.tw. (10335)

(economic adj2 burden).tw. (1320)
“resource use”.ti,ab. (2035)

or/23-41 (733038)

news.pt. (105269)

letter.pt. (581686)

editorial.pt. (199009)

comment.pt. (317617)

or/44-47 (923485)

43 not 48 (676925)

22 and 49 (148)

49 and 12 (1988)
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52, limit 51 to (humans and english language)
(1453)

53. 23 or 24 or 25 or 26 or 28 or 29 or 30 or 31
or 32 or 33 or 34 or 37 or 39 or 41 or 42
(392242)

54. 12 and 53 (714)

55. limit 54 to (humans and english language)
(563)

56. 50 or 55 (644)

57. 54 not 50 (647)

58. 55 not 50 (496)

59. *”Hearing Loss”/(3032)

60. from 58 keep
12,14,17,21,27,47,50,53,61,71,73,87-88,90—
91,93 (16)

61. exp Hearing Disorders/ec [Economics] (132)

62. (61 not 60) or 50 (257)

63. 61 not (60 or 50) (109)

64. limit 63 to (humans and english language)
(86)

65. from 64 keep 16,18,20,26-27,31,34-37,41-

42,51,57,59,64-65,77 (18)

exp Hearing Loss, Sensorineural/ec

[Economics] (38)

67. limit 66 to (humans and english language)
(30)

68. 67 not (64 or 60 or 50) (0)

69. 50 or 60 or 65 (182)

70. from 69 keep 1-182 (182)

71. value of life/(4933)

72. quality adjusted life year/(2787)

73. quality adjusted life.ti,ab. (2002)

74. (qaly$or qald$or qale$or qtime$).ti,ab. (1580)

75. disability adjusted life.ti,ab. (336)

76. daly$.ti,ab. (410)

77. health status indicators/(10691)

78.  (sf36 or sf 36 or short form 36 or shortform
36 or sf thirtysix or sf thirty six or shortform
thirstysix or shortform thirty six or short form
thirty six or short form thirtysix or short form
thirty six).ti,ab. (5977)

79. (sf6 or sf 6 or short form 6 or shortform 6 or

sf six or sfsix or shortform six or short form

six).ti,ab. (669)

(sf12 or sf 12 or short form 12 or shortform

12 or sf twelve or sftwelve or shortform twelve

or short form twelve).ti,ab. (717)

81. (sfl16 or sf 16 or short form 16 or shortform
16 or sf sixteen or sfsixteen or shortform
sixteen or short form sixteen).ti,ab. (14)

82. (sf20 or sf 20 or short form 20 or shortform
20 or sf twenty or sftwenty or shortform
twenty or short form twenty).ti,ab. (268)

83. (euroqol or euro qol or eqbd or eq 5d).ti,ab.
(888)

66.

80.
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84.

85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.
112.
113.
114.

(hql or hqol or h qol or hrqol or hr qol).ti,ab.

(2089)

(hye or hyes).ti,ab. (51)

health$year$equivalent$.ti,ab. (31)

health utilit$.ab. (371)

(hui or huil or hui2 or hui3).ti,ab. (392)

disutil$.ti,ab. (76)

rosser.ti,ab. (59)

quality of well being.ti,ab. (204)

quality of wellbeing.ti,ab. (1)

qwb.ti,ab. (111)

willingness to pay.ti,ab. (740)

standard gamble$.ti,ab. (414)

time trade off.ti,ab. (353)

time tradeoff.ti,ab. (122)

tto.ti,ab. (235)

(index adj2 well being).mp. (257)

(quality adj2 well being).mp. (455)

(health adj3 utilit$ind$).mp. [mp=title,

original title, abstract, name of substance

word, subject heading word] (277)

((multiattribute$or multi attribute$) adj3

(health ind$or theor$or health state$or

utilitor analys$)).mp. [mp=title, original

title, abstract, name of substance word, subject

heading word] (148)

quality adjusted life year$.mp. (3647)

(15D or 15 dimension$).mp. [mp=title,

original title, abstract, name of substance

word, subject heading word] (556)

(12D or 12 dimension$).mp. [mp=title,

original title, abstract, name of substance

word, subject heading word] (184)

rating scale$.mp. [mp=title, original title,

abstract, name of substance word, subject

heading word] (49351)

linear scal$.mp. [mp=title, original title,

abstract, name of substance word, subject

heading word] (293)

linear analog$.mp. [mp=title, original title,

abstract, name of substance word, subject

heading word] (695)

visual analog$.mp. [mp=title, original title,

abstract, name of substance word, subject

heading word] (14155)

(categor$adj2 scal$).mp. [mp=title, original

title, abstract, name of substance word, subject

heading word] (695)

or/71-110 (92434)

(letter or editorial or comment).pt. (825243)

111 not 112 (89676)

(Vertigo Symptom Scale or Hearing Disability

Handicap Scale or Tinnitus Severity

Questionnaire or Sense of Coherence Scale).

mp. [mp=title, original title, abstract, name

of substance word, subject heading word] (78)
207
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115.
116.
117.
118.

119.
120.
121.
122.
123.
124.

125.
126.

113 or 114 (89735)

22 and 115 (50)

12 and 115 (340)

limit 117 to (humans and english language)
(297)

116 or 118 (297)

*”Quality of Life”/(24727)

from 119 keep 5 (1)

from 116 keep 1-50 (50)

12 and 120 (143)

limit 123 to (humans and english language)
(127)

124 not 116 (116)

from 125 keep 1,3—4,6-7,10-15,17-18,20,23—
26,28,30-31,33,37-43,45-49,53-55,58—
59,61-63,65-71,73-76,78-80,82-84,86—
88,91-93,95,97,100-104,109-110,112,115-
116 (77)

EMBASE - 1980 to 2006 Week 42

1.

2.
3.
4

o

o

10.
11.

12.
13.
14.

15.
16.
17.

18.
19.
20.
21.
22.
23.
24.

exp Hearing Impairment/(35130)

exp Congenital Deafness/(2189)

Perception Deafness/(6698)

hearing loss/or mixed hearing loss/or unilateral
hearing loss/(10402)

exp ear disease/(47570)

severe to profound deafness.mp. (18)

(severe adj4 deat$).mp. [mp=title, abstract,
subject headings, heading word, drug trade
name, original title, device manufacturer, drug
manufacturer name] (272)

(profound adj4 deaf$).mp. [mp=title, abstract,
subject headings, heading word, drug trade
name, original title, device manufacturer, drug
manufacturer name] (457)

deaf$.ti,ab. (14005)

(hear$adj5 loss).ti,ab. (16667)
lor2or3or4orbor6or7or8or9orll
(76451)

cochlea prosthesis/(4382)
Implantation/(13947)

(cochlea$adj10 (implant$or deviceor
prosthe$)).ti,ab. (4402)

12 or 13 or 14 (18298)

11 and 15 (3685)

limit 16 to (humans and english language)
(2935)

exp “quality of life”/(71508)

quality adjusted life year/(2694)

quality adjusted life.ti,ab. (1882)

(qaly$or qald$or qale$or qtime$).ti,ab. (1467)
disability adjusted life.ti,ab. (316)

daly$.ti,ab. (356)

(s£36 or sf 36 or short form 36 or shortform
36 or sf thirtysix or sf thirty six or shortform
thirstysix or shortform thirty six or short form

25.

26.

27.

28.

29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.

49.

50.

51.

thirty six or short form thirtysix or short form
thirty six).ti,ab. (5643)

(sf6 or sf 6 or short form 6 or shortform 6 or sf
six or sfsix or shortform six or short form six).
ti,ab. (758)

(sf12 or sf 12 or short form 12 or shortform 12
or sf twelve or sftwelve or shortform twelve or
short form twelve).ti,ab. (655)

(sf16 or sf 16 or short form 16 or shortform 16
or sf sixteen or sfsixteen or shortform sixteen
or short form sixteen).ti,ab. (11)

(sf20 or sf 20 or short form 20 or shortform 20
or sf twenty or sftwenty or shortform twenty or
short form twenty).ti,ab. (177)

(euroqol or euro qol or eq5d or eq 5d).ti,ab.
(869)

(hql or hqol or h qol or hrqol or hr qol).ti,ab.
(1955)

(hye or hyes).ti,ab. (25)
health$year$equivalent$.ti,ab. (23)

((health or cost) adj5 utilit$).ab,ti. (2116)

(hui or huil or hui2 or hui3).ti,ab. (298)
disutil$.ti,ab. (71)

rosser.ti,ab. (48)

quality of well being.ti,ab. (175)

quality of wellbeing.ti,ab. (5)

qwb.ti,ab. (96)

willingness to pay.ti,ab. (724)

standard gamble$.ti,ab. (373)

time trade off.ti,ab. (334)

time tradeoff.ti,ab. (115)

tto.ti,ab. (248)

(index adj2 well being).mp. (235)

(quality adj2 well being).mp. (417)

(health adj3 utilit$ind$).mp. [mp=title,
abstract, subject headings, heading word, drug
trade name, original title, device manufacturer,
drug manufacturer name] (255)
((multiattribute$or multi attribute$) adj3
(health ind$or theor$or health state$or
utilit$or analys$)).mp. [mp=title, abstract,
subject headings, heading word, drug trade
name, original title, device manufacturer, drug
manufacturer name] (134)49 quality adjusted
life year$.mp. (3325)

(15D or 15 dimension$).mp. [mp=title,
abstract, subject headings, heading word, drug
trade name, original title, device manufacturer,
drug manufacturer name] (550)

(12D or 12 dimension$).mp. [mp=title,
abstract, subject headings, heading word, drug
trade name, original title, device manufacturer,
drug manufacturer name] (177)

rating scale$.mp. [mp=title, abstract, subject
headings, heading word, drug trade name,
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original title, device manufacturer, drug
manufacturer name] (50552)

linear scal$.mp. [mp=title, abstract, subject
headings, heading word, drug trade name,
original title, device manufacturer, drug
manufacturer name] (245)

linear analog$.mp. [mp=title, abstract, subject
headings, heading word, drug trade name,
original title, device manufacturer, drug
manufacturer name] (641)

visual analog$.mp. [mp=title, abstract, subject
headings, heading word, drug trade name,
original title, device manufacturer, drug
manufacturer name] (15842)

(categor$adj2 scal$).mp. [mp=title, abstract,
subject headings, heading word, drug trade
name, original title, device manufacturer, drug
manufacturer name] (595)

or/18-56 (137020)

(letter or editorial or comment).pt. (496255)
57 not 58 (128805)

59 and 17 (141)

52.
53.
54.
55.

56.
57.
58.
59.

Ovid MEDLINE® In-Process & Other Non-

Indexed Citations — 20 October 2006

1. severe to profound deafness.mp. (1)

2. (severe adj4 deaf$).mp. [mp=title, original

title, abstract, name of substance word] (10)
3. (profound adj4 deaf$).mp. [mp=title, original
title, abstract, name of substance word] (10)

4. deaf$.ti,ab. (367)

(hear$adj5 loss).ti,ab. (645)

(cochlear adj10 (implant$or device$)).ti,ab.

(177)

lor2or3or4orb(919)

6 and 7 (86)

limit 8 to english language (71)

0. (economic$or price$or pricing or
pharmacoeconomic$or pharma economic$).tw.
(3526)

. (cost$or budget$).tw. (7307)

12. (cost$adj2 (benefit$or utilitfor minim$)).tw.
(407)

13. (value adj2 (money or monetary)).tw. (23)

14. 10 or 11 or 12 or 13 (9869)

15. 9 and 14 (4)

16. 7 and 14 (22)

17. 15 or 16 (22)

18. quality adjusted life.ti,ab. (114)

19. (qaly$or qald$or qale$or qtime$).ti,ab. (120)

20. disability adjusted life.ti,ab. (23)

21. daly$.ti,ab. (25)

22. (sf36 or sf 36 or short form 36 or shortform

36 or sf thirtysix or sf thirty six or shortform
thirstysix or shortform thirty six or short form

SER

= O ®
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23.

24.

25.

26.

27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.

47.
48.

49.

thirty six or short form thirtysix or short form
thirty six).ti,ab. (358)

(sf6 or sf 6 or short form 6 or shortform 6 or sf
six or sfsix or shortform six or short form six).
ti,ab. (77)

(sf12 or sf 12 or short form 12 or shortform 12
or sf twelve or sftwelve or shortform twelve or
short form twelve).ti,ab. (49)

(sf16 or sf 16 or short form 16 or shortform 16
or sf sixteen or sfsixteen or shortform sixteen
or short form sixteen).ti,ab. (0)

(sf20 or sf 20 or short form 20 or shortform 20
or sf twenty or sftwenty or shortform twenty or
short form twenty).ti,ab. (0)

(euroqol or euro qol or eqbd or eq 5d).ti,ab.
(74)

(hql or hqol or h qol or hrqol or hr qol).ti,ab.
(126)

(hye or hyes).ti,ab. (0)
health$year$equivalent$.ti,ab. (0)

health utilit$.ab. (13)

(hui or huil or hui2 or hui3).ti,ab. (27)
disutil$.ti,ab. (1)

rosser.ti,ab. (0)

quality of well being.ti,ab. (4)

quality of wellbeing.ti,ab. (1)

qwb.ti,ab. (2)

willingness to pay.ti,ab. (60)

standard gamble$.ti,ab. (14)

time trade off.ti,ab. (10)

time tradeoff.ti,ab. (3)

tto.ti,ab. (14)

(index adj2 well being).mp. (8)

(quality adj2 well being).mp. (17)

(health adj3 utilit$ind$).mp. [mp=title,
original title, abstract, name of substance word]
(11)

((multiattribute$or multi attribute$) adj3
(health ind$or theor$or health state$or
utilitor analys$)).mp. [mp=title, original title,
abstract, name of substance word] (5)

quality adjusted life year$.mp. (113)

(15D or 15 dimension$).mp. [mp=title,
original title, abstract, name of substance word]
(40)

(12D or 12 dimension$).mp. [mp=title,
original title, abstract, name of substance word]
(18)

. rating scale$.mp. [mp=title, original title,

abstract, name of substance word] (621)

. linear scal$.mp. [mp=title, original title,

abstract, name of substance word] (97)

. linear analog$.mp. [mp=title, original title,

abstract, name of substance word] (23)

. visual analog$.mp. [mp=title, original title,

abstract, name of substance word] (592)
209
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54. (categor$adj?2 scal$).mp. [mp=title, original
title, abstract, name of substance word] (20)

55. or/18-54 (2167)

56. (letter or editorial or comment).pt. (21716)

57. 55 not 56 (2150)

58. 9 and 57 (3)

59. 7 and 57 (10)

60. 59 or 58 (10)

PsycINFO including PsycARTICLES

— 1985 to present

1. severe to profound deafness.mp. (2)

2. (severe adj4 deat$).mp. [mp=title, abstract,
heading word, table of contents, key concepts]
(52)

3. (profound adj4 deat$).mp. [mp=title, abstract,
heading word, table of contents, key concepts]
(64)

4. exp Hearing Disorders/(6023)

5. deaf$.ti,ab. (4905)

13.
14.
15.
16.

17

(hear$adj5 loss).ti,ab. (1927)
lor2or3or4orbor6 (7807)
Cochlear Implants/(506)
(cochlear adj10 (implant$or device$)).ti,ab.
(641)
. 8or9 (666)
. 7and 10 (458)
. (random$or trial$).mp. [mp=title, abstract,
heading word, table of contents, key concepts]
(80452)
11 and 12 (17)
limit 13 to (human and english language) (16)
from 14 keep 1-16 (16)
exp “quality of life”/(11199)
. 11 and 16 (7)
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Appendix 2

Quality assessment

QUOROM statement flow diagram for the quality of studies in this technology

assessment review

Total number of abstracts
from initial literature search:
Cochrane (65), MEDLINE (1096),
EMBASE (821), DARE (0),
Web of Knowledge, SCI Expanded,
proceedings and BIOSIS (150),
NRR (73), HTA databases (20),
FDA (5), MHRA (2)
SRsn=1
Other potentially relevant studies
identified for retrieval n = 1580

\ 4

Studies retrieved for
more detailed evaluation:
SRn=1;
other n = 144

Studies excluded with reasons n = 1436

Narrative reviews/editorials/meeting abstracts n = 131
Preclinical/biological/technical n = 918

Case studies reports n = 45

Uncontrolled studies n = 140

Study abstracts/title only n = 25

Not relevant to UK setting n = 25

Animal studies n = 16

Outside the scope/epidemiological n = 136

y

Potentially appropriate
studies to be included
n=47
Papers obtained from these
references: n = 27,
of these number added
to systematic review n = 4
n=>5I

h 4

Studies with usable
information
n=33
(adults n = 13;
children n = 20)

Fell below 70%
population cut off
n=18

(adultn =12;
child n = 6)

Studies excluded with reasons: SRn = |
no extra data compared with already included studies
Other with reasons n = 97

Mixed unilateral and bilateral data n = 2
Wrong comparison n = 16

Old technology n =9

Old coding strategy n = 14

No usable datan = 12

Mixed child and adult datan = |
Participants’ hearing too good n = 3
Degree of deafness not specified n = |
Modelling paper n =2

Wrong outcome measure n = 3

Mixed old and new coding strategies n = 4
Literature review n = 2

No pre-implant datan = 4

No controln =1

Data repeated from another paper n =2
Normal controls n = |

Technical paper n = 20

Studies rejected from further papers, with reasons n = 23
Old technology n = 4

Old coding strategy n =2

No usable datan =3

Participants’ hearing level too good n = |
Conference abstractn = |

Mixed old and new coding strategies n = 2
Literature review n =5

No pre-implant datan = 2

No controln= 1|

Normal controls n = |

Cl programme description n = |

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

211






DOI: 10.3310/htal 3440 Health Technology Assessment 2009; Vol. 13: No. 44

Appendix 3

Summary of study characteristics
and results tables

For definitions of outcome measures see Tables 6—10.
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Appendix 3

TABLE 93 Summary of study results: unilateral cochlear implants vs non-technological support — children

Audiological Speech perception
Direction of
Study Outcome Mean (%) (SD) p-value change Outcome Mean (%)
Harrison 2005' % mean
n=82 difference from
baseline at 5 years
TAC (n=71) 6.36
GASP (n=71) 84.25
PB-Kwords (n=77) 48.28
PB-K phonemes 65.85
(n=77)
Nikolopoulos TROG % mean
2004* difference
n=82 from normal
percentiles
Preimplant:
<1% 98
1-25%
25-75%
75-100%
Post 3 years:
<1% 60
1-25% 33
25-75% 3.5
75-100% 3.5
Post 5 years:
<1% 33
1-25% 47
25-75% 17
75-100% 3
Manrique 20043 PTA | year Mean difference < 0.05 +
n=182 from baseline:
81.53 (5.00)
Staller 2002¢ 12 No usable data Total mean
n=78 months-2  reported % difference
years: IT- between baseline
MAIS and 3 months’
follow-up
3-17 Total mean - + in favour 3—17 years:
years: % difference of cochlear
MAIS between implants

(n=20) baseline and 6
months post
activation: + 16

ESP:
Pattern (n = 25) + 37.0
Spondee (n = 18) +44.2
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p-value
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Direction of
change

+ early
implant®

+ early implant
+ early implant

+ early implant

+ early implant
+ early implant
+ early implant

+ early implant

+ early implant
+ early implant
+ early implant

+ early implant

+ early implant
+ early implant
+ early implant

+ early implant

Speech production

Outcome

Mean (%) (SD)

p-value

Direction of
change

p-value

Direction of
change

continued
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TABLE 93 Summary of study results: unilateral cochlear implants vs non-technological support — children (continued)

Audiological Speech perception
Direction of
Study Outcome Mean (%) (SD) p-value change Outcome Mean (%)
Monosyllable + 354
n=17)
6 months’ follow-
up
GASP (n = 125) + 37.1
> 5-17 years:
LNT (n=43) +34.5
HINT-C (n=21) +49.5
MED-EL 2001° Auditory Results not <5 years: Total mean
skills reported % difference
n=82;<5 checklist between baseline
years=35,25 and 6 months
years =47 post activation
Total mean ESP:
% difference .
between Pattern perception 70.0
baseline and 6 Spondee ID 50.0
mgnth; post Monosyllable word 48.0
activation
ID
GASP 59.0
IT-MAIS 53.7 - + > 5 years:
MAIS 38.2 - + ESP:
Pattern perception 68.0
Spondee ID 79.0
Monosyllable word 68.0
ID
GASP 79.0
MLNT 73.5
LNT 76.0
BKB sentences 53.0
All ages:
Communicative skills ~ 39.5
checklist
Nikolopoulos Correlation Correlation
1999¢ with age at with age at
implantation implantation
n=126
n=74 Post 2 Post 2 years:
years:
CAP -0.32 0.006 + early implant  IOWA + 0.06
CDT + 0.05
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Speech production

Direction of Direction of Direction of
p-value change Outcome Mean (%) (SD) p-value change p-value change

- +

|
+

+ + + +

Correlation with
age at implantation

Post 2 years:

NS SIR -0.06 NS NS
NS

continued
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TABLE 93 Summary of study results: unilateral cochlear implants vs non-technological support — children (continued)

Study
n=50

n=29

llig 19997

n=167

Kessler 19978

n=49

NS, not significant.

Audiological

Outcome Mean (%) (SD) p-value

Post 3

years:

CAP -0.48

Post 4

years:

CAP -0.58
Total mean
% difference
between
baseline and 6
months post
activation

MAIS + 20

(n=14)

0.0007

0.002

Direction of
change

+ early implant

+ early implant

+ in favour
of cochlear
implantation

Speech perception

Outcome

Post 3 years:

IOWA
CDT

Post 4 years:
IOWA

CDT

> 7 years:

TAPS

Monosyllable word
test

GASP sentences
Mr Potato Head
Pattern perception
Two-syllable test
One-syllable test
Minimal Pairs Test
7-15 years:

TAPS

Monosyllable word
test

GASP sentences
Common phrases
Pattern perception
Two-syllable test
One-syllable test

Minimal Pairs Test

PB-K (n = 49)
ESP (n = 49)
GASP (n = 49)

Mr Potato Head
(n=49)

a All children showed benefit from cochlear implants; children implanted younger showed greater benefit.

Mean (%)

-0.24
-0.38

~0.44

-0.58

2-year differences
from baseline,
mean % (SD)

56 (70.93)
54 (73.31)

8 (36.12)
22 (78.73)
59
54
51
10

37 (67.96)
36 (62.23)

23 (50.93)
15 (43.09)
39
25
35
15

Total mean

% difference
between baseline
and 6 months
post activation

+31.5
+ 54.0

+ 33.0
+ 45.0
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Speech production

Direction of Direction of Direction of
p-value change Outcome Mean (%) (SD) p-value change p-value change

Post 3 years:

NS SIR -0.49 NS NS
0.007 + early implant
Post 4 years:

0.02 + early implant ~ SIR -0.49 0.01 + early 0.0l + early implant
implant

0.0008  + early implant

| | |
+ + + + + + + o+

|
+

+ + 4+ + + +

223

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

1593 saseJyd

UOWWOD ‘peaH 03810 J|
:SpJIOM 4] Jo uoniudoday
A-ad

dSVO :39s uado ‘4s3 1398
paso|> :uondadiad yosadg

uAsd
‘98esn @oua)juss dAIssaUdxD

:uononpoud yosadg
Sy :uondeaduad yoaadg

SPJOM Ssuasuou

oA} ‘sured paom f¢ A|jedo
pue A|[ensiA pajuasaud spiom
‘spJom 9|qe||As-oM3 pue
-auo ¢ :uondesouad yooadg

yo9ads - sawodInQ

sple
Bulreay onsnode :joJ3uo’)

SID :A3e3e.1s Buipo
juedwi A3srensnjnw
NORNVTD :uonusAIay|

spie
Sulieay o13snode :jo.uoD)

UN :A8a3e.435 BUIpoD)
T SN3PNN :UOIUBAIRIU|

spie

Sulseay o13snode :jouoD)
%1 TIVAdS ‘%I € SID

‘0681 JDV :A3a3e3s Buipod)
%€ LNIYdS ‘%L +0¥d SID
‘0% | T B4399dS ‘o7 +odwia)
‘%S DE WdST uonUSAIRIU|

|0J3U0d puE UOIUAAIIU]

N :uonejueidw pue
SSaUjeap USaMISq W) Ued)

sqeak
$°§ ueidwi Je a8e ues|

Jeap Ajendulaug

1H 9PO0| | = uesw ‘punojo.d
:ssauyeap Jo aa43aQg

sueak G :uesw ‘93y

85 = u sueddnaed

N :uonejueidwi pue
SSaUjeSp US9MISQ W) U]
sJeak

(€1-T'£5°1) 9L'¥ Bueidw
1e 93e (a8ued ‘QS) ues|

Jeap Ajlenduijaid Jeap Ajlenduipud

punojo.d punojoud

:ssaujeap jo 22489 :ssaujeap jo 22489
saeal saeak

(59°€) 6 :(As) ueaw a8y (60 01 :(Qs) uesw ‘a8y
6c=u 6r=u

N :uonejueidwi pue
SSaujeSp USaMISq W) s

saeak (7]1-7)
'8 uedwi Je a3e uesl

H gP86 < punojo.d
:ssaujeap jo 2a.48sQ

H gP86 < punojo.d
:ssaujeap jo 99439

saeak (G]1—/) 6'7] ueaw @3y  saedk (G|—/) 9'| | ueaw 93y
or=u 6T=1U

dnous joauo) dnou8 uonuaaiauj

sueak G|

:dn-moj|o4 Jo yiSua]

|0J3U0d UMQO gg=u
saunsesaw pajeaday vSn

aAdadsoud 3sod/aud 116661 19849gsO

saeak g :dn-mojjo} Jo yidua

pamoje gc = u
SISAO-SSOID YIM [l

aAndadso.d pajjoiuod vsn

pasIWOpUEBJ-UON 016661 WIquioL

VN :dn-mojjo} jo yidua

6y =u

BlEOID)

[BUOI3D3S-SS0UD) «900C “42up|ijy
usisaq Apmg

U3JpJIY> — spID SulID3Y 211SN0JD SA SUD|GLUI ID3JYD0D [DIIIDJIUN :$211811920D4DpYD Apnis Jo Aipwiwns 4 319GVL

224



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

spjoysaJyy

suo3-aund papreun
a3eJaAe Ay1|iqe Al1olipne
[eseq :s9Wo3IN0 AJopNYy

DJIHSDO3S
:uononpoud yooadg

A-ad
dSVO :39s uado ‘43 398
paso|> :uondadiad yosadg

M-9d :uondaduad yoeadg

yos9ads - sswodInQ

spie
Sulreay onsnode :joJ3uo)

UN :A393e.435 BUlpoD)

[puueYdIINW
SN3PN|N| :UOIIUBAIIU|

spie
Sulreay onsnode :joJ3uo’)

S|D :A3a3e.3s Buipod)
juejdwi A3a3ea3513NW
NONV1D :uonuaAiiu|

spie
Sulreay onsnode :joJ3uo)

S|D :A3a3e.3s Buipod)
juejdwi A3a3ea351NW
NONVTD :uonuaaiaiu|

|043U0d puE UOIIUAAIIU|

yeap Ajendulja.d

TH €GP0l | < ‘punojoud
:ssauyeap Jo 9a43s(Qq

sJeak 9°'¢ :ueaw ‘ady
MN =u

yeap Ajendulja.d

punojoud
:ssaujeap jo 22489

sJeaf g :uesw ‘a3y
q/=Uu

dnoug jonyuo)

54234 (9'8-5°1) 6°S
:uonejue|dwi pue ssaujesp
usaM)aq (93uel) SWIN Ues|

steak (0'9-£'1)
"€ :asn jueidwi awy ues|y
UN 3uejdwi je a8e ues|

Jeap Ajlenduijpud

TH 9POI | < ‘punojoud
:ssauyeap jo 9a43ag

s.eak (€6 °€)

6°S :(98uel) uesw ‘@3y
og=u

sseak 7'g :uonejueidw pue
SSaUjEap USaMISq W) s

WN :@sn juejdwi jo uoneung

sJeak
0'6 :3uedwi Je o3 ues|,|

Jeap Ajenduljaug

7H gPO0| | uesw ‘punojoud
:ssauyeap jo aa439(]

sueak (g :ueaW ‘93y
og=u

N :uonejueidwi pue
SSaUjeSp USaMISq W) U]

N :@sn juejdwi jo uoneang

sJeak
T ¥ “uedwi Je o3 ues|,|

Jeap Ajlenduipid

punojoud
:ssauyeap jo aa439(]

sJeak 7'f uesw ‘93y
we=u

dnou3 uonuaaiauj

225

‘paydodau Jou ‘YN

sueak ¢ :dn-mojjo} jo yiduar]
fy=u
spuejJayIaN

+1866 | dulog usp ueA

[el
aA13dadso.d pajjosiuod
pasiwopue.-UoN|

sueak G0

:dn-moj|o} jo yi8uan]

|0J3U0d> UMQO og=u
saunseaw pajeaday VSN

aAndadsoud 3sod/aud 1866 | 49319qsO

sqeak G|

:dn-moj|o} jo yi8uan]

e L6T=Uu

9A13>ads0.3a. paj|0JIuod vsn

16661 AISIIAS
usisaq Apmig

pasiwopue.-UoN|

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

+ +

+ + + +

+

+ + 4+ + + +

a8ueyd
jo uondauqg

1000 >
10000 >
€00>
1’9
60
I'L
Iy
(01°€0) 961
100> L'1T
96l
0T
1000 > 81T
0000 10T
6'ST
0000 v
anjea-d dURIRYIQ

¥'al

0l
ol
8¢l

#L1) Lok

(as) uesy

€6¢
vy

0'vS
0'9S
99
9'1€

09
(%) ueoy

6C
6C
6C
6C

6¢

0¢
0¢

0¢
0¢
0¢
0¢

0¢
u

spre Surieay o13snody

90

90
¥o

91T

6l
181
A

(Ts1) €09

sntw
(as) uesy

019
019

09
8'9L
999
S'LS

878
(%) ueapy

6C

(14
6t

(14
(14
6t
6¢

6C

8C

6¢
6¢

6¢
6C
6C
6C

6C
u

syuejdwi Jeajys0)

Ino paj[enJed a8e yam asn
juejdwi JB3|YD0D JO SYIUOW pUE D40DS UAS|

asn
jue|dwi JB3|Y202 JO SYIUOW pUE 310DS UAS|

o3e pue 24025 UAS |
:sisAjeue uolissa.8ad ul 93e Jo uonealioD)
2JNIDNIS DUSIUDS
uonsanb aAneSsN
aseayd quap
aseayd unop
1S2.J0Ds 9[eIsqNg
9J0Ds [eul [B30]
“uAsd|

dn-moj|o} Jeak-g
pUE SU|[9SBq USDMID] SDI0DS Ul SDUBIBHI

:uopdnpoud ydaadg
SIA 3s33€] 3B ST IY

:uondasiad yoaadg

AJ0393ed JUBUOSUOD 03 SUIp.JOddY
saJnjes} 03 3uipJoddy
:SJUBUOSUOD 0} dsuodsay
sJied [9MOA [enpIAIpU|

S|9MOA [eNnpIAIpU|
sJred [ewiuily
SPJOM ISUISUON]
'S|9MOA 03 asuodsay
S2400S PJOM |[BISAQD

:(3uiod awn auo) uondadiad yosadg

wod3nQ

gg=u

016661
ujquiol

6y=u
¢900T PUPIA

Apms

UB4pJIY> — spIp SulID3Y 213SN03D SA SUDJGLUI ID3YD0D [DIAIDJIUN :SYNSAJ Jo Aipwwing §6 FT1GVL

226



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

panunuod

+ + 4+ + + 4+

a8ueyd
Jo uondauqg

10000 >
10000 >
10000 >
10000 >
1000°0 >
1000°0 >

anjea-d

(44
6'S€

9'LT
8ty
66l
€'6C
€Sy
999

dUIBYIA

LS1
8'9C

aujaseq
e 2403s
9 UBd

(1D %S6)
uespy

0
134
9y
1"
L6

£9¢

uespy

0€
0€

u

$2402s Ul
SRIVENETTTS)
uesaw ay)
33e|Nd[Ed 03
uanI3 eyep
JuaNsy|

pre Suiresy
s13snode
pa321pa.d

89
89
89
89
89
89

u

spre Surieay o13snody

1'09
L9

syjuow
9 3 2403s
9 Uedy

99
€9

(1D %56)
ues|

9°LT
'Ly
R4
¥ile
0°9S
e

uespy

(013
0€

[44¢
[44¢

syuejdwil
Jeajyo0d
paJnses|,|

89
89
89
89
89
89

u

syuejdwi Jesjyd0)

SPIOM dSYD

SPJOM 3|ge||Asouow 4S3

:syuejdw Jeajyo0od Yyam AjpAnesadoisod
$9402S |JuoW-9 pue spre 3uLieay 51Isnode
Yum sa10ds aaieladosid usamiaqg dusIalIq

:uondanaad yosadg

syuow 7| e sJedk 7|-9
syuow g| 1e seak 9 >
SpJoMm H-gd

:s9402s pre Sulieay pajdipaad
y3m paJedwod sa.00s jue|dul Jeajydod :$940s
[euly pue aAnesadoaud usamiaq aduadaylq

:uondasaad yoaadg
Sp1om g-3Id
sawauoyd g-d
saseayd uowwor)
peaH 018104 J|A|
dSvD

ds3

:syuejdw] Je3|Y20d YIIM sa403s aAi3esadolsod
yjuow-g| pue spie ulieay d1ISNOde YIMm
$2402s dAI3eIadoaad UsamIaq SduRIRYI

:uondanaad yoaadg

wod3nQ

227

ogE=u

1866 |
19319q50

L6T=U
216661 AISAIAS

gg=u

1666 |
19319q50Q

Apmg

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

l_l
l_l

a8ueyd
Jo uondAAQ

anjea-d

9l

9’6V
gee
I"S€

ERITERET TN |

69+

61+

ueapy

0
€9
9'8

€C

€C

u

0¢
0¢
0¢

spre Suiieay s13snody

0L+

SE+

ueapy
9'6¥
9'6¢
L'ty

(V14

0¢

u

0¢
0¢
0¢

syuejdwi Jeajyd0)

DIHSD3S

:uondaduad yosadg

UOIIEDIJIIUSP! PUNOS [eseg

1$2403S YIuoW-§7 cp=u
pue saJ02s aAne.sadoaud usamiaq aduausyiq 18661 duIog
:A1031pny usap ueA

SpJom 3I-ad

sawauoyd ¥-g4

S2OUUBS 4SO
swod3InQ Apmig

(Panunuos) uaipjiys — spib SuLDaY 11SN0JD sA SUD|GWI ID3JY20D [DIIDJIUN :Ss3NnsaJ Jo Aipwwing §6 FTGVL

228



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

159) Ja3umon

:391nb ur uoneUIWLIDSIP
3SIou Ul uoneuUIWIIDSIp
:uondsduad yosadg

VVIA :Ai0upny

dSRID

‘saou3Uss - NIH
‘spdom | N7 € dnou3

‘spdom | N7 7 dnous
spdom I NI | dnoun
:uondaduad yoaadg

yo9ads - sawodInQ

UN 48938435 BUIpoD)

+0¥ 1I9WOD
73-A3W ‘0¥ IIWOD 13-A3IW

WUN :A3a3ea35 BUuipoD)

7 = (eune/wnuield) NONY1D
|9 ‘| = 4NO3uod {7 SN3PPNN|

LT =¥TSN{PNN | =TT SN9PNN

9DUBAPE UNOJUOD },7 SNBPNN| IO
JNOJUOD 4 SNSPPN 1B puodag

WUN :A8s3ea35 BUipoD
Jnojuod
$T 40 T ‘TT SNRPNN :Jed 3s.i4

uoUIAIRIU|

N :uonejuejdwi
pue ssauyesap
US9M39q dWI) Ued|,|
¥ yeap Ajen3uipsod
| yeap Ajen3uljpid
punojoud 03 aJaAss
:ssauyeap jo aa43s(

sJeak
(09-5"1) 1'€ :(o8ued)

ueaw ‘uonejuejdw pue
SSaUJESp US9MIDq S|

| :yeap Ajrenduippsod
‘71 :yesp Ajfen3ulpid
punojo.d 03 auaAss
:ssaujeap Jo 9a.43sQ

siedk G =

:syuejdwil usamIaq Bwl |

WN :uonejuejdwi
pue ssaujeap
US9M39q dWI3 Ued|,|

UN :Jeap Ajlenduljpag
punojo.d 03 auaAss
:ssaujeap Jo aa43sQ

T sauedpnaed

syauow
G sJeak j—sJeak () a3ue.
:syuejdwi) usamiaq awil |

sqeak
0°8— 1T :auejdwi puodss je
a3ue. a3e ‘sueak | |'9—0'C
auejdw 3s.yy Je 93ued 93y

sqeak |'6—| | ‘T :98ued 23y
gl =u

steal

(0°€1-9°1) 9% :(28ue) ueaw
‘syuejdwil usamiaq awil |

WN :3uejdwi je a8e ues|
sJeak g—¢ :23uel a3y
M |=u

WN :3uejdwi je a8e ues|
sJeak

€1—1'8 :€ dnoud ‘sueak g—|°g
17 dnou8 ‘sueak g—¢ :| dnoud
‘suaeaf ¢ |—¢ :93ue. 93y
os=u

| syuedpdiyied

229

‘uopyesado awes sy Ul pajue|dwll 249M SIS q
*SOLWIY JUDIYYIP OM) Je pajue|dll S19M SDIAD( ©

‘paidodau jou ‘YN ojqedidde jou ‘yN

/| = [enuanbas
{| = ¢Shoaueynwis

ueidwi puodas jo ulwi |

[0JIUOd UMQO

|euoI}d>ss-ssoJD)

syuejdwi [ennuanbag
[043UOD UMQO
[BUO[13S-550.47)

syuejdwi [enuanbag
[0J3UOD UMQO

|euoI}d>8s-ssoJD)

usisaq

713-Q3W Aq papuny

VN
:dn-moj|o4 jo yiSua

Auewan)

1#00T 49Peu|-uynyy

edLIBWY
Jea|yo07) Aq papung

VN
:dn-moj|04 Jo y18uan

VSN
51900T Aisroi

eOLIBWY
Jea|yo07) Aq papung

VN
:dn-moj|04 jo y18uan

vsn
51200 S4933d

Apmg

ua4p|1y> — saubjduul JD3JY203 [DIID]IG SA JUD|GLUI IDIJYI0D [DISIDJIUN :S213S11912DIDYD ApNIs Jo Aipwiwing 94 F19V.L

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

l—l

+
+

+ + + +

asueyd
Jo uondAAA

8100

10000
8100

SN
SN
SN
SN

anjea-d

046
$'98
018
(001-12) €26

(a8ued)
9% UBd

Cl
€l

u

[esore)g

(06L~TTL) —

(£755-5'89) T€|
(6'89-1'79) 89

(@8ueu)
9% Uedy

68

018

089
(96-12) S8

(@8ueu)
9 UBd

Ajuo apis puodag

8l

Sl
6l

2ouaJayIq

Cl
€l

u

Ajuo opis 3sa14

juedwi
puod3s e pa3daJIp 3SION

uejdwi
1541} 38 pa1daJIp 3SION
JUOJ} 3Y3 JB Pa3dAUIP SSION|

ssyuedpied e 4SO

uedwi

puodas ay3 Ja3e syauow

6 e sjuejdw [esaie|iq pue
juejdw [eJ93E|IUN USDMID]
SedUaU3YIp ‘esiou u|

(€
dnoug) ssousiuss D-1 NIH

(g dnous) spaom I N7
(z dnous) spaom I N7

(] dnous) spaom I NTIN
auedwi

puodas a3 Ja3je syuow
7| e saueidw [eaele)Iq pUE
juejdwi [eJ93e|IUN USBMID]
sodURIRYIp ‘18Inb u)

:uondaduad yoosadg

awo2nQ

ogE=u
51£00C s493°d
Apmig

Ua4pjIy> — saupbjdul ID3JY203 [DIIDJIG SA SIUD|LUI IDIJYD0D [DIIDJIUN :SYNs3J Jo Aipwiwns /4 J1GVL

230



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

+

a3ueyd
Jo uondauig

|+|

a3ueyd
Jo uondauq

adueyd
Jo uonoaaiqg

anfeA-d

anjeA-d

1000 >

anjea-d

9l

94038 95 ueawl

8l

eJorelg

8l
u

[edore|ig

u

[esa3e)ig

1L

9% UBIN

£°6C
9.403s
9% UBd

8l

AJuo Jea 3y3ry

u

Ajuo apis puodag

09

(074

9% UEBDN

L'[T
9.403s
9% UBd

8l

[ea21E)IUN

8l
u

Aluo Jed 3o

u

Ajuo apis 3sa14

3s|ou uj uopeUIWLIDSI]

1593 J23unjon)
—33Inb ur uoneUIWLIDSI]

:uondasaad yoosadg

[awodInQ

(3sa1se™ disel ayy

punoj oym usJp|iyd auiu
ay3 uo paliodau aue eyep)
yanwize sa2.39p Ul Wy

:A1031pny

2wo33nQ

231

JuedyIudis Jou ‘SN

g8l =u

1¥00C
JsyorUl-UYNY|

M _ =u
51900 AXjsA01

Apmg

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

UN :A3a3e435 BUIpoD)
spie Sulieay o13snody

I =+0¥D 13-Q3W ‘| =sn204IH
I NOVTD ‘T =4nojuod

$T SNSPNN ‘T = T SN9PNN
:dno.8 pie Sulieay

onsnode 4 juejdwi Jes|yood)

UN :A8a3e.435 BUIpoD)

¢ = (eune/wnuield) NORYID

1g {] = J4NoJU0d T ShajPNN

LT =T SNSPNN - | =TT SNPNN

VYV A1opny :dnou3 juejdwi Jes|yo0d [eiade|ig

UN :A893e.435 BUIpoD)

SDUBAPE UNOJUOD 7 SNRPN| J0

JNOJUOD 7 SNBPINN| :Jed puodd
$92UDIUSS - N|H ‘SP4om YT SPIPNN p S

1IN € dnoud ‘spaom N7

7 dnous8 ‘spiom | NN |
dnou3 :uondaduad yosadg

UN :A8a3e.435 BUIpOD)
Jnojuod
$T 10 T ‘7T SNIPNN| :Jed 3s.i4

sawodlnQ UoijuaAaluj

s1eak (9'8-9°€) £°S

:(98ue.) ueaw ‘uoneuedwil
pUE Ssaujeap UaaMIaq dwl |
N :yeap Ajfenduipsod

“UN :eap Ajlenduljpag

punojoud 03
2J9ASS :ssaujeap Jo 39489

s1e24 (9°'8-9°€) 9§
auejdwi e (a8ue.) a3e ues|
saeaA | — :98ued 93y

9 = u :pre Suliesy
s13snode 4 juejdwi Jes|yoo>

T syuedpnaeyd

steak (0'9-5'1)

| '€ :(28ued) ueaw ‘uonejuejdwii
pue ssaujeap Usamiaq awl |

| :yeap Ajjenduipsod

‘7| :yeap Ajfendulpig

punojoud

0} 9I9ASS :SSauUyeap Jo 93439
saeak (9°| |1—1) 6°€ :(28ued)
ueaw ‘syuejdwi usdIMIDq WL |

sk (0°€1-9°1)
94 uedwi e (a8ued) a3e uea|

sJeak g—¢ :28ued a3y

€l=u
sueidwi Jesjyo0o [elole|Ig

saeak
G Z :syuejdwil usaMIaq dWl |

N :uonejuedwi pue
SSaUjEap USaMISq W) s

WUN :feap Ajlenduijpuag
punojoud
03 9.19A3S :SSaUJEDP JO 92.39Q

WN :3uejdwi je a8e ues|

sseak ¢|—|'g :¢ dnoud
‘sueak g—|'G 17 dnous ‘sueak g—¢
1] dnou3 ‘sueak ¢ |—¢ :98ue. 93y

oE=u
| syuedpiyaed

1ede seak

9°| < swuedun
[enuanbag
[BUOI123S-550.47)

syue|dwil
[enuanbag

[043U0d UMQO
saJnsesw
pa3eadau 3sod/aug

usisaq

BDLISWY Jea|yd07D) Aq papung

(syauows 7 ueaw) jueidwi
puoDas ay3 Jajje syuow G |
pUE £ USSMIDq SEM pPapJodal
awiy 3s93e| BY | "sawl 2.y
puUE 3UO U2aMIaq UBE]
saJnseaw pey syuedidiey

VYN H_3|>>O__0._. jo F_uwcwl_
61=u

VSN

51900 Aisroi

BOLIBWY JB3|Yd07) Aq papund
og=u

Jeak | :dn-mojjoy Jo yaduaT]
vsn

51200 S493°9d

Apmg

uaipj1y> — pIp Sulipay d11SN0JD UD puD JUD|JLUI ID3YI0D [DISIDJIUN SA SIUD|GLUI IDIJYD0D [DIID|IG :S213S11212DIDYD ApNnis Jo Aipwwins 86 FT19V.L

232



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

UN :A3a3e435 SUIpoD)

spie Sulieay o1snody

=+0¥D

13-4 | = wopaau4 snappnN

{9 = $ SNPNN {| = 7T SNOPNN

:dno.8 pie Sulieay

onsnode 4 juejdwi Jes|yood)

UN :A8a3e.435 BUIpOoD)

C=NORNV1D

19 ‘€ = JINo3uUod $ SsnaPNN|

dSIYD :uononpoud yosadg 7| =7 SNSPNN € = 7T SN9PPNN
VYV :Adoupny :dnou8 juejdwi Jes|yo00 [euade|Ig

sawod3lnQ UoijuaAJa3lu|

WN :uonejuejdwi
pUE Ssaujeap Uaamiaq awl |

UN :Jeap A|fenduljasod

UN :yeap Ajlenduijaid

WN :ssaujeap jo aa43aQg
WN :3uejdwi je a3e uea|,|
sueaA | —9 :93ued 93y

01| = u :spre 8ulieay oisnode
pue syuejdw Jes|y>0>)

T sauedpnaed

WN :uonejuejdwi
pue ssaujeap Uam3aq awl |

WUN :yeap Ajienduisod

“UN :feap Ajlenduipuag

UN :ssaujeap jo 9a43aQq

WN :siuejdw usamiaq awil |
WN :uejdwi Je a8e ues|
sJeak § | —¢ :98ued 93y

ol =u
:suejdw es|ypod [easIe|lg

| syuedpiyied

233

‘paydodau Jou ‘YN

(sysuow g'g|
ueaw) juejdwi puodas 3sod
SyjuoW 97 puUe § USIMIDQ

paLieA uoda||od eleQ

VN :dn-mojjoy jo y38ua]

og=u

vsn

[BUOI}D3S-SS01D) 1900T Adfsaoa
usisaq Apms

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

+ +

+ + + +

93ueyd jo uondauiqg

S000>
10000 >

S00>

S0°0>

SN
¥00°0
SN
€000

anjea-d

LI—oag)o11-
(87— 0171-) 00T~
(a8ued) o4 ues)y

(01 ¥) 00T

(as) ysnunze
s92439p uespy

0'8¢
yanwize
s92439p uesly

0+6
098
018
(001-12) €26

(@8ueu) oy uealy

0l
ol

Cl

€l
€l

u

[eso3e)ig

(81-01€1-) §°LI- ol
(5e-0181-) 0vT- ol
(e8ueu) op ues|y u
(ezF) 0L 8

(as) ysnunze
s93.39p ues|y u
(444 S

ynwize
s93.48ap ues|y u
0'88 Cl
¥'69 €l
0lL 8
(001-8€) €29 L
(98ueu) o5 uesy u
pie Sulreay

s13snode + juejdwi Jeajy20d auQ

‘Juediiusis Jou ‘SN

asiou u|

391nb U)

531 dSD
:uononpoud yoaadg

yanwize sa.39p Y|4 ‘PUnos jo
uolIaUIp 3Y3 19939p 03 AJljIge Y3 Ul SdURIRYI]

:A1ojipny

yanwize saa439p V|4 ‘Punos jo
uondaJIp 8Y3 319939p 03 A3|IGe BY3 Ul SedUBISHIQ

:A1oyipny

(g dnou3) seoueiuss -1 NIH
(¢ dnouB) spaom | N7

(z dnouB) spaom | N7

(] dnous) spaom J NN

auedwi
puodas 3sod dn-mojjo} Jeak-| pue juejdwi
puodas aud usamiaq saduauayIp I8Inb u)

:uondaduad yoasadg

awo2nQ

ON =u
51900T AX{sAour

0_ =u
91900T Afsroir]

ogE=u
5s1£00C $493°d
Apmig

Ua4p|Iy> — pIp SulID3Y 211SNOD UD PUD UD|GLUI ID3JLYD0D [DISIDJIUN SA SIUD|GWI IDIJYD0D [DIID|Iq :S3Nsai Jo Aipwwns 66 JT1GV.L

234



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

aJreuuonsanb ay jo Anfend

aJreuuonsang aji
AepAiang “Y-06 IsIpray> woydwiAs

1ANDI

SN ‘“OIDN

sswodnQ

8/ :s4eak uesw ‘asn juejdwi
Jes|yood jo y18us) ‘sueak g7—9
:93ueu a3e {| | = u :sjuejdwi Jeajyd0d
UM (S1|1Wey SWes) uaJip|iyd

0'f :SJeak ueaw ‘asn
juejdw Jes|yo0d jo Y18us) ‘sueak
07—¢€ :@8ues a3e {| | = u :syuedw
JE3|UD02 YIIM URJP|IYD JO SIUSJed

NV =Uu

'sJayIey ‘7§ = U isJayjow syuejdu
JB3JYD0D YIM UBJP|IYD JO SIUd.ed
syuejdwi Jea|Y20d pasn

(£ = u) suaued Jivy) pue

(L€ = u) plo-sieak-9| 031 -g Ua.p|IyD
syuejdw Jea|y20d pasn

saeak (67) 71 :(QS) uesw ‘e8y

7 = U :| 9dA) swoupuAs Jaysn / = U :| 2dA3 sawoupuAs Jaysn
Y3IM USJPJIYD JO URUP[IYD JO SIUBJBd UM UIP|IYD JO USJP|IYD JO Sjudied

sjuejdw Je3|YD0D INOYIAA
sJeak G| :ueaw ‘@3y

|o43u0d — syuedppJed uonuaAilul — syuedpiied

saupjduwi 4p3jy202 yam 3Jij Jo Aujpnb s,uaipjiys :so13s191204pY> Apnas Jo Aipwiwins 00 379V.L

ASAJIns |euol3d9s-ssoJd)

ASAINS [BUOIID9S-S501D)

ASAJNS [BUOIIDDS-SSOID)

Apms
pa||0J1u0d aAidadsolsy

usisaq

235

w=u

VSN

0001 IPlwyD
v6=u
Auewian)
12#00T uyeds
yr=u
BlISNY

0z500T 4°qnH

6=Uu
spuelayISN
61900C usweq

Apms

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

7/, =9402s
uesw ‘syuspnig

%E1T=1
:X9pul A31I9A3S [8qO|3 SWLION|

- 10070 > (98) 892

(@s) uesw ‘uaupjiyd SurresH
(-0 1

(z-0) sz’

0 st

(8ue.) uBlpaW (7 = U) [013U0D)
(0°09-5'L¥) 8°€S
(0°09-T'L¥) 9°€S
(§°75-S"L¥) 00§
- (0'5£-0°00) 0°L¥
(sze-001) €1t
+ (S0 €1t

+ + +

+

(98uel) ueBW ‘(T = U) Jo3UOD)

a3ueypd jo uondauiqg anjea-d

|G| = 9402s ueaw
‘syuanred deipaeD)

89| = 9.402s
uesw ‘syuaued
juejdwi Jeajyood)

%L'8/ = 1 xepul
Aj1anss [8qo)3 (46 = U) sjuadey

(e778-€0L T01) €92
syuaued {(]°8/-99 ‘€°01) 1'TL
(€€8—+'8L 4'5) 8708

syuaued {(£°89-+°09 '6'8) 9'%9

(1D %56 As)
ueaw ‘uaJpjiyd juejdwi Jes|yd0>)

(1-0) S0
(s-0) szl
G- £T

(e8ueJ)
uelpaw ‘(£ = u) uonRUAAISIU|

(§°24-0°09) 6°0L
(6'88-6'€9) TvL
(0'06—0°0%) ¥'59
(5745570 STy
(056-52€) 6°£9
(058579 ¥'SL

(e8ued)
ueaw ‘(/ = u) uonUSAISIU|

3y jo Ajenb - O1@3
SS9.3SIP —Y-06 10S
(6] = u) sueak 9|—¢ | a3ue. a8y

(8] = u) s4eak 7|—g @3ues a3y
AN

Ajqol
uopedIuUNWWoD)

UOIJBULIOJU| O} SSIDY

SN

suoIeIAIU| [BID0S

suonewi| ANARDY
IIEEAISHITEIN

uononpoud yosadg

pasueApe — uondaduad punog
diseq — uondaduad punog

:syuaged — OIDN

sawod3no 3y jo Ayend

.V@ =Uu
12#00T uyeds

/ = suaued

‘L€ =UaIpIy) py =

0cS00T 4°qnH

6=u
61900 usweq
Apms

saupjqwi 4p3jy20> yuM 3Jif Jo Aujpnb s,uaipjiyo :synsai Apmas Jo Aipwwins 101 379V.L

236



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

a3ueyd jo uondauig

anjea-d

0¥t
0Ll
(&0
0C'¢
16'C
9I'e
¥9'C

68°¢
€L'€
SS°€
(A3
81y
00'%
68°¢
¥9°¢€
o'y

9J402s ueaw ‘(| | = u) ualpjiyd

66’1
9971
(&3
00°C
60°C
60°C
9¢'C

9L°¢
81°¢
Sy'€
Sy'€
9S°€
¥9°€
00
(013 4
Sy

2J0Ds ueaw ‘(| | = u) sjuaded

Buned wa|qoud ues|

Sulrieam 03 adueIsIsal S, p|IYD
92IA9p WO.j JusWISSeLIBquIT
su9ad Aq aoueydeddy
juswdinba swosiaquiny
3Wos.JaY30q SPUNOS pno-
papaau aJed BiIx]

:s8uned wa|qoad ues|,

3uneJ Jyuaq ues|

asn auoydsj|.

UoIIE.IISNIY JO [9A3) S,P|IYD
SPUBLI} M3U el

Sa13IA1DE JO AIBlIeA JaSJeT]
JNoIABYSQ J0 pnIIe S plIyD
Buipuelsispun pue ulpeau-yosadg
yoaads sonpoud Jo a3ew|
SPUNOS [EIUSIUOIAUS SuliesH

:(4o139q
SI ) G—| jo 9Jeds ‘s3une. Jyauaq
ueaw aJdreuuonsanb a1 jo Aend

sawod3no 3y jo Ayend

237

=u
2000 [PIWyd

Apmg

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

S9OUdJUDS
suoydajs) ‘spiom ouow
9-NN “ueidw ANND
‘Buipeas-dil ANND
‘SJUBUOSUOD DV|A| ‘S|PMOA
DV :uondadiad yosadg

DND ‘ANND ‘seduaiuas
1NIH :uonded.ad yoeadg

s9|qe|jAsouow

gy ‘seouauas gdlg
:uondaduad yosadg

199 ‘ISHO
‘€-INH 3411 Jo Anend
S2OUUSBS

ANND ‘NOAY ‘sedusiuss
aHig :uondsduad yosadg

sawodjnQ

%L VD
‘9%€6 ‘SID A8a3m.35 BulpoD

ASe3ensnINW NOINMV1D

SID
MV3AdS ‘IDV :A3a3ea3s Suipod
JNOJUOD 4T SN3PPNN

SID :preJay| ;SN :NONV1D
‘SID 13-A3AW 3DV 40 MvAdS
:snapn :A393e.435 SulpoD)

7 = pleJay]

‘€=S73-Q3INW ‘LI =0¥D
13- “ 1+ = +0¥D 13
-Q3aW ‘1 =11 sn204 Y34
NORVTD :| = Ae.re

3|qnop T SNSPPNN £ = MHT
snaPNN ‘€7 = 4NojuoD)

M SNRPNN 195 = WFT
Sn9PNN ‘88 = NTT ShajPNN

an3ojeue passaidwod
SIVAdS ‘SID :A8s3e.35 uipoD

8¢ = +0¥
IWNOD ‘€9 = NONV1D
‘S1T=%T 1D SNSPNN

UOIJUIAIRIU|

‘uosliedwod 3xau a3 Ul PaIapISUOD aJe S)NsaJ JISY) ‘spre Suliesy 213snode Yam si uosiiedwiod
uonejuejdwiaad J1y3 se Ajuo ssauala|dwiod 1o} 3|qe] SIY3 Ul papndul auJe (sJasn pie SuLieay [euidJew) MHAl (1593 9dUaluas gd|g Y3 Uo () Pa.Jods (S91epIpued [euonipedy) D] ©

s1ea4 (££-0)

| | :uoneiuejdwi pue sseujesp
usaM)aq (a8ued) swiy uesl,
Jeap Ajjenduipsod

punojoud :ssaujeap jo 2a439Q

saeak (871 1)

6°0] :uonejuejdwi pue ssaujesp
usaMmiaq (QS) awiy uesl

Jeap Ajlenduijisod

punojo.d

01 9J9ASS :ssaujeap Jo 99.39(

(saeak gg—syauow 7) saeak

€'9]| :uoneiue|dwi pue ssaujesp
usamiaq (a8ued) swiy uesl,
Jeap Ajlenduijisod

punojo.d

01 9.9A3S :ssoujesp Jo 9a.8sQq

sseak (0°€1-1°8)
9°01 = NHW 'seak (T'91-TT1)
T¥| = DL :ssauyeap jo uopeanp
(98ue.) ueaw yesp Ajendulppsod

(111-£01) £'801 = NHW
611-91D) 1211 =2L(0¥1
—68) 11 1H gp (98ue.) uealy
punojoud :ssaujeap jo aa43aQq

T syuedpnaeyd

sseak (18-81) 1§ :(e8ued)
ueaw ‘uonejuejdw je a8y

ger=u

sieak (8'71) #°05 :(@s)
ueaw ‘uonejueldw Je 98y

9lc=u

sieak (8'71) #°05 :(as)
uesw ‘uonejueldw Je 98y

vig=u

saeak (z8-91) 906 :(e8ued) a3y
Suipeau-di| Inoyum

pue A|[ed1asnode papie sNHIA
‘s9102s gd|g aAneadoaud Jieyy
Aq paulep aJam sjueddnued
#8=NHW LTT=DL:IlE=U

| syuedpiJaed

|0J3UOD UMQO

aAn>adsoud
saJnseaw
paieadau 3sod/aud

|0JIU0d UMQO

aAndadsoud
saJnseaw
pajeadau 3sod/aud

|0J3UOD UMQO

sisAjeue 3sod
/24d aAndadsoaiay

|0JIU0d UMQO

140yod aAndadso.d

usdisaq

syuow g
:dn-moj|o} jo yi8uan]
VSN

sL66| J9ISSS)

syuow ¢
:dn-moj|o} Jo y18uan
vsn

9700 Uosubjied

syuow g| <
:dn-moj|o} jo y18uan
N

¥00T 00T UeWMeEL

syauow ¢

:dn-moj|o} jo yiBuan]

AN

y2ecb00T dnouD

Apnig jueidwi) Jea|y20o 3N

Apmg

s3ynpp — 1i0ddns [p2iSojouy>31-uou sA SUD|GLUI IDIJYD0D [DIAIDJIUN :$J11S11910DIDYD Apnas Jo Aipwwins zo| 319V.L

$)INpPY

238



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

panuiuod

a8ueyd
Jo uondaaiqg

y98)
(TT—¢£1)S°LI

(97°0-91°0) 170
(6% 03 9¢) €F

(0z—t1) 091

(67°0-91°0) €20

(T5-8¢) s¥

#7-91) 00T

(€°0-81'0) #T°0

I

(y15) 0Ty (8¥—¢¥) 0°S¥

(zzo 810

-91°0) 61°0 =S1°0) L1°0

610 #zo

100>  -11'0)S1°0 ‘61°0)TT0
NHW oL

anjea-d (1D %$56) ueay

199
ISHD

6S €°1NH
sk 0S—0F >

1959

ISHD

S€ €-INH
:sueah Op—0€ >

199
ISHD

6€ €

-INH :s4eak o >
(1g=u)

syjuow ¢ Ie
uonejuedwi je o3e
Y3IM UOIIBIDOSSY

199
ISHD

€INH

:S9400S
aAneJsadolsod
yjuow-¢ pue
juedwiaad
usam3aq
SOUIBYIP UBd|,|

awo33nQ

3yl Jo Anend

a8ueyd
jo uondaaqg

(Ss-0¥) S'L¥
(6S—¥+) S°1S

(T9-++) 0°€S
(#9-5%) 0°SS

(85-0%) 0°6F
(69-S+) 0°LS

(79-5¢) 0 ‘6%
(09-0%) 005

(85-8%) 0°89

1\4

(Ls970) (1£-£9)

1000 > 01€ 0'89
(15-28) (85-8%)

500> 0tk 0°€S
NHW oL

anjea-d (1D %S6) uedW

0/ ad
:sueak 0/—09 >

NOAV

S Did
:sueak 09—0S >

NODAV

65 Did
:saeak OG-0 >

NOAV

e g
:saeak 0p—0€ >

NDAV

6€ NG 4Bk o >
(leg=uw

syjuow ¢ 1e
uonejuedwi je o3e
U3IM UOIIBIDOSSY

NODAV

nid

:S2.100s
aAneJadolsod
yjuow-¢ pue
juedwiaud
TELYVSEY]
DURIRYIP Ued|,|

awod3nQ

uondaduad yoaadg

239

9le=u

ec700¢
dnoug) Apnig
juedw)

Jea|yd0D N
Apms

s3ynpp — 110ddns [po180jouy>31-uou sa saubjduwi ID3[Y20 [p4RIDJIUN :SYNnsal Apnas Jo Aibwwing €01 F79VL

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

|+|

a8ueyd
Jo uondAAQ

(1zo-+10) 810

(0S—+¥) Lt
(zTz—81) 0T

(ST°0-T0) £T0

v

SN €000=1
S0°0> PI1o—=4
SN 801'0—=1

SIUSIDI}JS05 UOIIEaJ4I0D Uos.esd

(SP—¥€) OF
(91-8) 0TI

(ST°0-600) £1°0
(Ts—) Ly
(oz—¢1) 0'81I

#7°0-510) 00
(05-6€) St
(€7-91) 01T

(0z0-11'0)91°0
anjea-d (1D %56) ued|y

¥9 €-1NH
sueak 07 > 01 0|

199
ISHD

891 €-1NH
[sieak 0] > 01

(11g=u)

au|jaseq Wo.y

syjuow ¢ e adueyd

‘sJeak ul ssauyeap
JO uonEINp YyuIM
UolIeID0SSY

199

ISHD

€INH

:sa402s juejdwiaud

pue yiuow-¢ ‘o3e
YIIM UOIBIDOSSY

199

ISHD

gee

-INH :s1eak g/ 2
199

ISHD

0/ €INH
:sueak 0/—09 >
199

ISHD

SL € INH
:sueak 09—0G >
awo33nQ

oy jo Aypend

l_l

a8ueyd
Jo uondaAQ

#9-L¥) 95

(L9-19) 6%
(£9-89) €9

(£9-€9) 85

1\4

100> ¥91°0=1
SN 900—=1

SIVETRI[TETeh)
UOI3E[3..103 UoS.Iedd

(6£-65) 069
(95-9¢€) 0°9%

(TL-LS) S+
anjea-d (1D %856) ueay

NDAV

¥9 aid
1S4edA 07 > 031 0]

NOAV

891 did
suedk 0] > 010

(11g=u)
auljaseq wo.y

syjuow ¢ e agueyd

‘sseak ul ssauyeap
JO uonEINp YIM
uolIeIDOoSSY

NOAV

g

:s9402s juejdwiaud
pue yiuow-¢ ‘o3e
Y3IM UOIIBID0SSY

NOAV

€€ @Ig 's1edk 0L 2

NOAV

awo2nQ

uondanaad yoeadg

Apmig

(panunuod) synpo — 110ddns [po13ojouy322-Uou SA SIUD|GLUI ID3JYD0D [DIAID[IUN :S)NsaJ Apnas Jo Aipwwins €01 319V.L

240



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

panuiuod

+

a8ueyd
Jo uondaaqg

100> €0T°0-> 4
(8s-11) LT
(19 Tl

(S°0°110°0-) 08°0
s 1€
(s1-0)8

(17003 €0°0-) 060
(€480 9¢
Fl1¥ 6

(1770-500) £1°0

(8¥—5¢) T
(oz-11) 91

(0£°0-51°0) €20
(0s—0¥) st

(0z-s1) 81

anjea-d (1D %S6) ues

pasea.dul ssaujesp
Jo uoneJnp se
Apueoyiusis
paul>ep saJnsesw
3y1| Jo Ayend

199
ISHD

1€
-INH :s1eak 0§ <

199
ISHDS

SI€
-INH :s1e94 05—0

199
ISHD

43
-INH :sea4 0p—0¢

199

ISHD

6C €INH

1sJeak 0§ > 01 0T
199

ISHD

swo2nQ

oy jo Ayend

+

+

a8ueyd
jo uondauqg

100> £070-> 4
(09-¢€1) L€
(0£ 21 7) ¥I

(9-21) T€

(8101196
(09-£0) ¥+

(8s—¥1) 9T
(0£-09) 09

(95-0¢) ¥

anea-d (1D %S56) UedW

pasea.oul ssaujesp
Jo uoneJnp se
Apueoyiudis
pauipsp
saJnsesaw yiog

NOAY
|1 g)g sS4k 0§ 2

NODAV

Sl
g :s4eek 050

NOAV

¥T
aig s1eak 0p—0€

NOAV

6C PId
s4eak 0§ > 01 0T

wodnQ

uondaduad yoeadg

24|

Apms

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

(INS
(09°5€) gpo|+) astou ul
+ 100°0 > 78599 =u s22UUBS ANND

:9sIou ul Jos Cmao

(6£°1€)
+ 1000 > 0'£5°95=u s9dusuSs | NIH
(TIen)
+ 1000 > SpE ‘99 =u SpJIom ANND
(69°€€)
+ 1000 > 0'£9°95=u S9dUAUSS ANND
:391Inb ur 395 uadp
auedwi
3s0d syjuow ¢
pue juedwia.d 9dlt=u
U99MIq $B10DS 5200T
ul duaIRYIq uosup|ed
(L80¢) spiom
+ l6'6 ‘€p=U  S|qe|Asouow gy
(96'Th)
+ 16€9 pp=1u sadUaUSS g
auedwi
1sod syjuow g|
pue juedwia.d vig=u
U99MIq $310DS 00T
ul duaIRKIq UBLUME].|
a8ueyd
Jo uonodauaqg anjea-d (as) uesw ‘u awodnQ
a8ueyd anjea-d (1D %S6) uesy awo2nQ a8ueyd anjea-d (1D 2%56) ues awodnQ Apmig
Jo uondaaq jo uondaaqg
aj jo Ayend uondanaad yoeadg

(panunuod) synpo — 110ddns [po1Sojouyda3-uou SA saUD|GLUI ID3JY0D [DIID[IUN :SYNsal Apmys Jo Aipwwins €01 F19VL

242



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

a8ueyd
Jo uondaaiqg

anjea-d

(1D %56) uedly

"s9)epIpuEd [RUONIPE.] ‘D] uedliusis Jou

asueyd
Jo uondauqg

awo2InQ asueyd
jo uondauqg

ay1| jo Ayend

anjea-d

anjea-d

€L19=u
9g‘|9=u
68°19=u

9% Uelpaw ‘U

well=u
6€ ‘0TI =u
6€ ‘0TI =u
9 Ueauw ‘u

(1D %856) ueay

RERIEMITEN
suoydsa)
AepAuang

359} pJoMm
digejjAsouow 9-NN
saduluas D
auedwi

1sod syjuow 4
pue jue|dwiaud
US9M)9(q SI0DS

Ul 9duaJRyIq
S22UUAS ANND
SJUBUOSUOD D[N

SIPMOA DV

ueidwi

1sod syjuow 7|
pue juejdwiaud
U99M3q S90S
ul duaIRYIg

awo2nQ

[wod3nQ

uondaduad yosadg

243

‘SN sJasn pre Sulieay [euidJsew ‘NHIA

ger=u
8L66| 49ISSS))

Apmg

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

19s uado
‘S9OUDIUSS |\|SH :SSlou pue
191nb ui :uondaduad yosadg

SIUSAD 9SU9APE

‘adreuuonsanb 9y jo Aend
S9OUDUSS (|D ‘SOdULIUDS
suoydas|s) :uondnpo.d yosadg
SpJoMm

DND ‘s9ousauss | NJ|H :9slou

U ANND ‘seduauss | NIH
:391nb w1 :uondeouad yosedg

aJreuuonsanb maiasa3ul
paJnion.is ‘@duew.iojiad
[eUOnOUNY ‘SBDUSIUSS
Vv/g>g :uondaduad yoaadg

punos jo uodaIp :Alolpny

199

‘ISHD “€-INH 34| J0 Aend
NDAY ‘sodous3uas

aHig :uondsouad yosadg

sawodinQ

spre SuLieay 213snodY :j041U0)
UN 48938435 BUIpoD)
+0¥/0% 190D uonuaARu|

spre 3uliesay dsnode
aAneJsadoaud :josuo)
+0ud SID 4393835 Buipo)
+0¥ 19WOD :uonuaAIL|

spre WC_LNOL J13SN0OdY/ [Jj043U0)

Av3ads
‘3DV :A893e.435 SUIpOD)

€=TTIDSNPNN ‘8| =T
|D SNSJPNN| :UONUSAISIU|

an3ojeue passaidwod
“SIvads ‘sID :A3ereas Buipod
8€=+0V

IGWNOD €9 = NONV1D
‘SIT=¥T 1D snsPnNN

|0J3U0D puE UOIUBAIIIU|

*159] 92USIUSS g|g Y3 UO JBD JaYUS YUM () < Pa40ds (NHIA) SJ9sn pie Suliesy [euidiely q

‘uoneindod Jasn pre Surieay [euiSsew ay3 YIm Ing uoildas snolraad sy ul pajuodau se Apnis awes ay) sisiy| e

TH gp(o1)

58 :(gs) ueaw :punojoud
/24935 :ssauyeap jo 9a43aQ

sqeak
(1£-€7) €6 :(s8ued) uesw a3y
G| = u:dnoud jonuo)

sueak G'9¢
:UBSW ‘SSAUJEP JO UONEIN

sueaA '/ ¢ uonejue|dwi Je a3y
8| = u :Jesp A|fendula.d

saeak

(8'8-0°1) ¥ :(98ued) ueaw ‘asn
uejdwi Jes|y20> Jo uoneinQq

sueak (79-8) 67 :(e8ued)
uesW ‘ssoaujesp Jo uoneinQg

SyjuowW 9 < :JUBWIINIDDI pue
uonejuejdwi USIMIS] S|

s1eak (0°€1-1'8)
9°Q| :SSeujesp Jo uole.Inp
ueaw jeap A|[en3uljisod

(11-£o1)
£'801 “1H gp (s8ued) uesly
punojoud :ssaujeap jo aa43aQq

T syuedpnaeyd

SYJuoW 9¢ :S2INSeaW duljaseq

pue uonejuejdwi UsaMID] S|

Jeap Ajlen3uijisod

TH gP(9)
501 :(@s) uesw :punojoud
/2J4aA3s :ssaujeap jo 9a43aQq

sqeak
(9£-1¢€) €5 :(s8ued) uesw a3y
7T = u :dnoud uonuasLly|

sqeak

87 :uesw ‘ssaujeap Jo uoneinq
sqeak

€6 :ueaw ‘uonejuejdwi je a8y
G = U :yeap A|[en3uljasod

H 9P 0L Z :punojo.d
10 249ASs :ssaujesp jo 99489

Jeap Ajlen3uijisod

H ap(6'81)
£'¢8 (as) uesw :punojoud Jo

9J9A9S :ssaujeap jo 92489
saeak
($8-57) 79 :(s8ue) uesw ‘a8y

saeak (78

—91) 906 :(e8ued) uesw ‘a8y
Suipeau-dy|

INOYIIM pUE A|[ed1Isnode paple
‘s9102s gd|g aAneadoaud Jieyy
Aq paulep aJam sjueddnued
a#8=NHW

| syuedpiJaed

140yod aAndadso.d

[043U0D UMQO

saunseaw pajeadal
aA1dadsoud 3sod/aug

|0JIU0d UMQO

|euoI139s-ssoJdD)

|0JIUOd UMQO

140yod aAndadso.d

usisaq

syuow 9¢
:dn-moj|o4 Jo yiSua
NM =Uu
BlIISNY

62100T 1ABZUIRH

13-Q3 Aq papuny
syjuow 9

:dn-moj|o} jo yiBuan]

0S5 =UuAEs ‘c9g=u
Aseoype 1(panay) 901 =u
vsnN

s100C 13-ddW

VN :dn-mojjo} jo yidua
|g=u
Bl[eIsny

2¥00T 3ulyD

syuow ¢

:dn-moj|o} jo yi8uan]

yg=u

AN

%7007 dnoin

Apmg juejdwi) Jesjy207 3N

Apmg

s3ynpp — spip ulID3Y 213SN0DD SA SIUD[LUI [DJIDJIUN :S213S1I1DIDYD Apms Jo Aipwiwing o 1YL

244



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

panuiuod

+ + + + 4+

—/+
a3ueyd jo uondaaiqg

+
+

93ueyd jo uondauiqg

1000 >
1000 >
1000 >
1000 >
1000 >

1000 >

SN

anjea-d

anjea-d

(b¥—9€) oF ‘0T =u (§9-79) 65 ‘0T =u
(be-t0) 8T ‘0T =V (z5-o¥) 9¥ ‘0T =u
(sz-T1) 81 ‘ot =vu (95-€¥) Sy ‘0T =u
(le—z) ot =vu (z9-o¥) 1§ ‘0T =u
(06-84) ¥8 ‘0T =U (z6—€8) L8 ‘0T =U
Tle=u 6€‘1T=u

(6¥€¥) 9% ‘8l =u (6+=1%) 5 ‘8l =u
(ID %56) ueaw ‘u (1D 9%56) ueaw ‘u
pre Sulieay o13snody juejdwi Jedjyd0)
(0'Ly-0°2E) 0T

(TZT0-91'0)0 610

61'0-11'0)51°0

(Le9D01€

(15-£8) 0¥

juejdwi Jeajyso)

9.1002s |[edsAQ

SSOUJIS|E [BIUSWUIUOUIAUT
asIoON

iEIITg)

asn

:S9J00S
w.__mcco_umwz_u ‘91| [eaJ Ul wucerLOtwn_ |euo3dung

9SI0U Ul S92USIULS gHg
:uondeduad yoaadg

(uonezijeoo| [eauoziioy
‘s10..3 paJenbs uesaw J00. paSe.sAR) UOIIRUIP PUNOS

:A1oyipny

awo23nQ

199

ISHD

€1NH

:s2.00s jue|dwi Jeajydod

aAneJadojsod yuow-¢ pue spie 3ulieay d13snode
Yam sauods Juedwiaid usamiag aduaIayIp Ues|

:2y11 Jo Anend
NOAY

Did

:saJ00s jue|dwi Jesjyood
aAiesadossod yiuow-¢ pue spie SuLieay d13snode
Yam sau00s juejdwiaad usamiaqg adusJayIp ues|

:uondaduad yosadg

awo2nQ

245

_N =Uu
2¥00T 3ulyD
vw =Uu

e¥00T dno.o Apnig
juejdwy Jes|yo0D) N

Apmig

3ynpo — spip SuLDaY 211SN03D SA JUD|dLI ID3JYD0D [DIRID(IUN :sYnsaJ Apms Jo Aipwiwing 01 F79VL

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

a8ueypd jo uondaaiqg anjea-d
+
+ w+

6C+
v+

+ 99+
+ 0S+

9% UB3
a8ueyp jo uondauiqg anjeA-d  sso] 3ulreay saeak g7 2

a3ueyd jo uondaaiqg anjea-d

144

oy
euaq 3uiured o

[[\4
0T +
89 +

ol +
<+

1T+
61+

oy +
19+

L+
0L+

9% UBd
sso| Suleay sieak g7 S

juejdwi Jeajyso)

aAnisod Ausp

aAnisod 23Ind

(G = u) 9jA1say1| uo juejdwi ay) jo 1oedw)
:2y11 Jo Anjend

awo3nQ

yeap Ajenduljaud

Jeap Ajenduiisod

:dn-moj|o} Ypuow-9 pue sulesEq USaMIS]
AJ|ige u; aseaJdul uesw ‘suoyds|a) eIA sedULIUBS |D

:uondnpoud ysoadg
auoyds|a) elA sadulU3s 1D
SP41OM DND

saduajuas | NIH

:asiou u|

SadUIUBS ANND
sasuajuas | NIH

:39Inb u|

(81 = u) yeap Ajrendurpag
SPIOM DND

sasuajuas | NIH

:asiou u|

SadUAUBS ANND
sasuajuas | NIH

:39Inb u|

(¥ = u) yeap Aren3uipsog

:syuejdwy Jes|y20D yum dn-mojjo} syjuow
9 pue pie 3ulieay Yam auljaseq Usamiaq sadueyd)

:uondaduad yoaadg

swo23InQ

[wodinQ

f9=u
s100C 13-A3an

Apmg

(Panunuos) 1npo — spib Sutipay d11sN0ID SA SUD|WI ID3JYD0D [DIID(IUN :sYNsaJ Apms Jo Aipwwing §0 1 F79VL

246



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

+ + + +

asueyd jo uonda.1q

adueyd jo uonda41q

1'0 0'sl=u
900°0 > 0'sl=u
€00°0 > 0'sl=u
£00°0 > 0'sl=u
100°0> 0'sl=u

L1z gl ‘si=u
(oF'11)SE‘sI=u

(@s) ueaw ‘u
anjea-d pre Sulieay o13snody

S0°0>

anjea-d

(89%) g€ ‘Tr=u
(z96) 0€l ‘TT=U
(69°0€) §61 ‘TT=u
(60°8€) ¥'¥I ‘Te=u

(19%€) 791 ‘TT=Uu

(00 £ ‘TT=u
(01)06 ‘TT=Uu

(as) uesw ‘u
juejdwi Jeajyd0)
Sl

L

(440014

0s

€€
euaq Suiures o

144

ov
JyeuUaq 3uiured o

juejdwi Jeajyd0)

gP0 “dUNS

gP S AUNS

aPOol “UNS
aPSI UNS
:@siou uj

:381nb u|
1S90UDIUSS |\SH

:uonejue|dwil

3s0d syjuow 9¢ pue syuow 7| usamiaq sasueyd

sa|qe||Asouol,
sJaquinN

‘WSH

:uopejue|dwii

1sod syjuow 7| pue uonejue|dwiaid usamiaq sadueyd)

:uondaduad yosadg

awo23nQ
BTN RG]

SJUSAD [BDIP3I

(syusns/a|doad) syusns asiaApe [e10]

(90| = u) s3uLA BSIBAPY

aAnisod Ausp

aAnisod 23nd

(g1 = u) jeap Ajendulpad

aJreuuonssnb

3y Ul swa)l §| Uo umoys JuswaAoadwi Juediiudig

aAnisod Ausp

aAnIsod 23N

(G = u) 9jA1s9y1] U0 JuEldWi BY) JO IoedW)

:yeap Ajjen3uijysod

:aJreuuonsanb a1 jo Ayend

[wodinQ

247

uediyIudis Jou ‘SN

/€=U
5z100T !AezweH

Apmg

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

LMWL 38Inb
Ul 'yS10 ‘WISH :estou pue
39Inb ur :uondaduiad yosadg

uondaJIp punos
Jo uond3Iep :Aolpny

SJUDAD 3SIBAPY
131 asiou ANND ‘Y3| oslou
ANND ‘3uody 8siou ANND

@siou Ul :DND ANND
:391Inb i :uondaduad yosadg

aVHdV 341 jo ANend

g estou ul ;I NIH ‘“DND
:391Inb ur :uondaduad yosadg

aJreuuonsanb snjuun
‘as-03 ‘o4 jo Ajenb gyA
‘€-1NH ‘ISHD ‘a4 Jo Anend

Oss Asoupny

ys9ads - ssawod3nQ

Mv3adS :A8e3e.3s Buipod
$T 1D sn9PpPnN

o)/
“SV3dS :A8s1e3s Bupod

MTID
SN3PNN ‘WHT 1D SN3PNN

o)
“SIV3dS :A3a1e.3s Buipod

(LSY 40 W) #T 1D snepPnN

SID 2DV
Mvads :A8e3e35 BUlpoD

JNOJUOD T |D ShapPNN

s123lgns
[043U0D 35I| BunI_AA :[042U0D)

MAdS :A8e3e.3s BuipoD

$T 1D SN9PNN| :U0IUSAIRIU|

UoIUBAIRIU|

saeak 0|

:uesw ‘uonejuejdwi pue
SSOUJeap USIMIDq dWl |
punojoud

:ssaujeap Jo 92.89Q

(e£°€) 0'01 :(@s)
ueaw 4ed puodas {(yEy) 6L

:(QS) uesw Ues 3s.iy :(saeak)
ssaujeap jo uoneln

yeap Ajenduipsod
YN :ssaujesp jo 99.439Q

steak (51—1) 19 :(e8ued)
uesW ‘ssaujesp Jo uoneinQg

TH aP(0€1 < 03 £9) 6£7201
:(e8ued) uesw :punojoud o1

2J9A3s :ssauyeap jo 9a43aQq

saeak (sueak

S1-Ysuow |) 9°g :(sBue.)
uesuw ‘sssujesp jo uoneanq

TH gP0L < :punojoud 03
9J9A3s :ssaujeap jo 22489

Jeap Ajlenduijisod

saeak (£°])

£'7:(401) ueipaw Juejdwy
suo 3uisn awn jo yidua

UN :ssauyeap jo 9313
Jeap Ajlenduijisod

T syuedpnaed

sJeak

(1) Tz :(Qs) uesw ‘syueidun
[ennuanbas usamiaq awi |

s1eaA (1 1) 9 :(Qs) ueaw
‘uoneyue|dwi [ea3e|Iq I8 93y

sJeak g| 2 @98y

syuow (0p%1) 0°L€ (AS)
ueauwl hmucm_arc_ cmm>>u0n_ wrc_._.

s1eah (£9'71) 6'8S
((@s) uesw ‘uejdwi 3sa1y Je 93y

syiuow (8- ) 9€ :(e8ued)
ueaw ‘syuejdwil usamiaq awi |

saeak
(£8-67) £§ :(98uea) ueaw ‘a3y

saeak (998
—9'97) 9°€§ :(98ued) uepaw 98y

juejdwi suo asn Apeau)y
sueak
(28-67) 95 :(e8ued) ueipaw a3y

| syuedpiyied

G| =enuanbas
‘7T = snoaueynwig

[043U0D UMO
saunsesaw pajeadsy
aAndadsoud 3sod/auy

syuejdwi [enuanbag
[043U0D UMQO

(1DYy 408ue|
Wwo.}) UoI3D3S-SS04D)

syuejdwi [enuanbag
s123lgns
[043U0D 3s1| SunieAA

124

syuejdwi snosuelNwIg
[043U0D UMO
saunseaw pajeadsy
aAnadsoud 3sod/aug

syuejdwi [enuanbag

s123lgns
[043U0D 3s1| SunieAA

124
udisaq

syuow 9

:dn-moj|o4 Jo ya8uan
/E=U

PUBISZIIMS pue AuBULIDD)
e 00T B1ZseT]

P37 Je3]y202) Aq papuny [eli.
VN :dn-mojjoy jo yduar
oc=u

AN

2500 NNYISIaA
syuow ¢

:dn-moj|o} jo yi8uan]
6c=u

AN

sjuedwi Jes|y20d
[eJ91E|Iq JO |11} S.3UadNW
YN 1£°S00T USpswey
BOLIBWY

Jea|y207) Aq papun4
syauow 9

:dn-moj|o} Jo y18uan
LE=U

vsn

0:900T Aisroin

syauow ¢

:dn-moj|o} Jo y18uan
ye=u

AN

«900T P[RYswiwing

Apmg

S3YNPpD — SUD|GLU] DIJYD0D [DIIID[IUN SA SIUD|GUI IDIJYI0D [DIID|IG :SI11S1432DIDYD Apnas Jo Aipwiwng 90 FT19VL

248



No. 44

Vol. I3

’

Health Technology Assessment 2009

249

DOI: 10.3310/htal 3440

_.uw:C_HCOU
- SN (80093 10°) 100~ + T SN 4] SN (67093800°) 110 4] syuow ¢
- SN (80003 110) €00~ + T SN 4] SN (€093100) 10 4] syuow ¢
€ 1INH
+ S0°0 > (002 °300°1) 00+ + T SN 4] SN (00°€1 ©300°Z-) 00'9 4] syuow ¢
+ SN (001993001-)00°€ + ¥T SN 4] SN (008 ©3008-) 000 4] syuow ¢
JISHO
241 Jo Ayend
+ 100 > (00°51-00°€) 006 + T SN 4] SN (STore0r) Il 4 syauow ¢
+ 100 > (00°21-00°0) 00°9 + ¥T SN 4] SN (€7910071) I' 4] syuow ¢
:y>93ds JoJ Sulpa
+ S0°0 > (T1-T0) L0 + ¥T SN 7 100> (879190791 4] syauow ¢
+ S0°0 > (€1-50 60 + T SN 4] SN (0 103€07) 50 4] syuow ¢
“ME_mer_ U_0 mw_u__mso
+ 1000 > (€ST-L+'1) 00T + ¥T SN 7 100> (€€71-800) 120 4 syuow ¢
+ 10070 > (£1'7-56°0) 951 + T SN 7 100> (60T-€80) 9% 4 syuow ¢
:8unipay |pnpds :DSS
(/o)
%S6)
anjea-d (1D 956) uesy u anjea-d uesapy u anjea-d (1D 9%56) uesy u :A103ipny
jueldwiaad yuow | WO SYIUOW § PUB SYIUOW § WO SYIUOW & ‘SUOISSDS SULINSEaW USDMID] SadURIRI]
a8ueyd 3sod/aud sdnou8 uiyum psjood a3ueyd jo uonda.iqg juejdwi Jeajyd0d 3uQ syuejdwi Jeajy20d> oM awodInQ

jo uondaaqg

($Z = U) ;9007 P|3Y4oWLNS "S2NPD — S1UD|dLW] ID3[YD0D [DID|Iq SA JUD|d] D3Y20D [DI3ID|IUN S3NSaJ Apnas Jo Aipwwins (p) £0] 319VL

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

a8ueyd
Jo uondaaiqg

SN
500 >

S0°0 >
SN

SN
SN

(0zo10%) 8
(szor0 DTl

(0€09 0710 St

(00F 01 110-) 5S¢

(00-21°0) 90°0-
(€00°351'0-) 900~

3sod/aud sdnou8 uiynm pajood

*19139q Je Ssiou e Jasood e yosads ‘gNdS ‘4aJ4ood Je asiou Ues 49339q I ydaads gNgS uediiudis jou ‘SN

+ YT
+ ¥C

asueyd jo uond3u1qg

SN
su

SN
SN

SN
SN

4
4

4
4

4
4

juejdwi Jeajy20d auQ

SN
SN

SN
SN

SN
SN

(6701019 ¥l
(0'57°10'5) Ol

(£0'0°160°0-) 100~

(500091 €1°0) $0°0—

(0€006)0°€-
(59015691~

4
4

4
4

4
4

syuejdwi Jeajyd0d om|

syuow ¢
syuow ¢

:aJreuuonsanb
snjuul |

syuow ¢
syuow ¢

:as-03
syuow ¢
syauow ¢

9l Jo
Afenb [jesano SyA

wodnQ

(panunuod) (7 = u) ,,9007 plRY4aWLLNS “S3NPD — SIUD|dLUI ID3|YD0D [DISID|I] SA JUD|LLI IDJ|YD0D [DIAID[IUN SIS Apnis Jo Aipwwing (b) £0] FT1GV.L

250



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

+

+ +

a8ueyd
Jo uondauqg

S00 <
10000 >

10000 >
10000 >

10000 > d
a3ejueApe

[eaneulg

10000
10000
1000°0

1000°0
1000°0

anjea-d

251

1191399 Je asiou Jes Jatood e yosads ‘gNdS ‘1aJood Je asiou Ues 49139q Je Uydaads gNgS uedyiusis jou ‘SN

(Tooe
(To) ¥¥
(To) vy

(To) s

(35 1 +) 9% uesw [esore)g

(€)s6

00

e

9L
£

% Uesj

[eas3eyg

(8€) ¥€9
(as) ueaw ‘yo| asioN

() oyl
€1

[
LT

6'99
9°9€

9% Ueay

auoje Jea jy3iy

(o ze 0  SPUNOS O3 UOIS.IBAY
(To) 1€ o€ asiou puno.dydeg
suonIpuod

(zo)oe 0€ JUBJISqIaASY
(TO) ¥¥ 0f UOIEDIUNWIWOY
‘dVHdJdVY

241 jo Ayend

(3S 1 +) 9% ueewW [esR3R)IUN

(9°¢) S6'% 7€ 109y Mopeys pean
(as) ueaw ‘9y8i1 asioN
ERCYIE)
(€) ozl p€  Aouepunpau [eaneulg
:asjou uf yosadg
90— 6C U0} SSION|
80— 6C y3u SsloN
81— 6C 19| asloN
‘Did
:asjou uj

:uoneAnde 3sod syjuow 9 pue £ UIIMIq dUAIRYI

099 €€ AINIH
1'0¥ €€ DOND
:191nb u|

:uojeAnde
3sod syjuow 9

pue juejdwiaad

9% Uea ua9aM3Iaq dUAIRYIG

:uondasuad yooadg

Juoje Je? 397 u awo33nQ

(L€ = U) 49007 AIsa01r7 *s2npb — suD|dLUI ID3JY20D [DIIDJI] SA 2UD|dLUI ID3JY20D [DIdIDJIUN :S3nsal Apns Jo Aipwiwins (q) £0] FT19V.L

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

491394 1 9sjou Yes uaJood Je yosads ‘gNdS ‘4o400d Je asiou Yes J9139q Je Yoaads gNgsS uedyiusis Jou ‘SN

ERETIE)
SN - yojenbs [eaneug
1000 > %8S + TSY 12394j)° Mopeys pesH
SYIUOW ¢ 9J0DS JBS PUodas YIIM paledwiod 810ds Jed 3sdi4
+ 1000 > %8S + 861 SN - SN - SdUUSS ANND
:AD3 pu0das 01Ul asiou ‘quolf wodf y>aads
SN - SN - SN - 129)j° Mopeys pesH
+ 1000 > %9+ L'11 1000 > %9 F 1T S3dUIUSs ANND
:AD3 1s.1f ojul asiou ‘quolf wo.f y>93ds
+ - 1000 > %¥'S+ 9 2000 > WESFLL S9dUAUSS ANND
:19%D3ds 1u04J WoJj asiou pup Y>33ds
syjuouw ¢ Jje syjuow ¢ |eaneuow
syjuouw ¢ je Jes puodas Yjim paJsedwod [esaje|ig Jed 3s41j Yyam pasedwod [esajellg  3s9q Ym padedwod jesarejlg  :uondodiad yooadg
a3ueyd
Jo uondaaig anjea-d u anjea-d u anjea-d u awo’nQ
SN 14 SN T4 SN 74 W3 ANND
SN 114 SN Y4 SN 114 U3 ANND
SN 14 SN 114 SN ST 3uol ANND
:asjou uf
e
+ SN 9C SN 9¢ ¥00°0 +99 T4 SedUIUSS ANND
SN 9¢ SN 114 SN ¥ SPIOM DND
:391nb u|
;3uejdwi puodas aud y3m pasedwod syjuow ¢ — uondasiad yssadg
a8ueyd anjea-d [esa3eng u anjea-d Jea puodag u anjea-d Je9 u awodnQ
Jo uonodauqg 35414

(67 = u) saupjduwi Ipajy>0d [D4AIDJIG JO DL BIUSDNW YN ¢SO0 USPSWDY "SYNPD — SIUD|dLUI IDS[YD0D [DIIDJIG SA QUD|LI ID3JYD0D [DIIDJIUN :SYNSAJ Apn1s Jo Aipwiwns () £0] FTGVL

252



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

a8ueyd
Jo uondaaiqg

1000 >

S0°0 >

S0°0 >

1000 >

essjejiq
4o} anjea-d

1000 >

1000 >

1000 >

1000 >

1000 >

uonIpuod .10} AnjeA-d

(07 = U) ¢S007 INNYDSI3A "S2NPD — S1ub|dLl ID3Y20D [DI31D|IG SA 2UD|GLI ID3JY20D [D4IDIUN :S3nsaJ Apmis Jo Aipwwins (p) £0] J19V.L

253

*19139q Je Ssiou e Jasood e yosads ‘gNdS ‘4oJood Je asiou Ues 49139q I yd9ads NgS uedyiudis jou ‘SN

o¥C

o¥C

09¢
o€C

(9) o¥T

[esoye)g

09¢

of€

9PpIs sawes 3dlAJ

(6) o£9
0t

u Ajuo
juejdwi 3o

0¢

096

056
Javeads aysoddo ao1ae(Qq

o¥S
o€L

[e3ep1un (1) 0£9
0t
Ajuo juedwi 3ySry u

uonIpuod 3ujualsy|
JO uonduNy e se Jaeads
Y31l Wouy J01ID Ues|,|

uonIpuod Bulualsi|
Jo uonduny e se Jajeads
1J9| WO JoLId Ued)y

Jouus Jendue (QS)
ueaw ‘apis ayj o3 Jaxeads

Jouus uendue (QS)
ueaw ‘yuo.j ay) o) Jayeadg

Jodus
Jejn3ue a1njosqe (QS) ues|y

:A103ipny

awod3nQ

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

+ #0'11-) 90°s— 0T (L6'9) ¥t 0T (o8'€l) 9€ L+ 0t dNgS
+ %00 (619 9LT 0T 100 GIysii- 0T (6S°2) 9%'0+ 0t juo.y punog
:19402s Yyjuow-9

4:S9OUBUSS YSTO

+ (9€) 65 €7 (8¢) sS X4 (s €l X4 aNdS
+ (ze) oL €7 (T€) €9 X4 (20K} 34 dNgS
+ (1¢) ¥5 €7 (1€) 0s X4 (17 6T €T ju0.y punog

19403S Yuow-9
1S22UUBS |\SH
:asjou uf

juejdw puodas
1sod syjuows ¢ pue 9

+ L 61 9 6l 0l 6l US9aM3I9q dUBIBYI
+ 8/ 6l vL 6l [4A 6l 2403s Yuow-9
1S92UBULS VSO

SN = Jes Janeq juejdwi puodas

‘1070 = Jeo 1350d syauow ¢ pue 9

~+ 431004 (8e's€) T id (z00g) 0 4 e 1v) 0l bl uSaMISg SdUSIRHIQ
~+ I8 i4d 08 4 8L 4l 2J0Ds Yjuow-9

1S90USUSS |\SH

juejdwi puodas
3sod syjuow ¢ pue 9

+ 14 1]3 Il 0€ A 0€ USaMI9q dUBIRYI
~+ 600000 89 0¢ 89 0¢ 6y 0€ 9.102s yiuow-9
:SPJOM AMINA

39inb yj

:uonydasuad yosadg

a8ueyd anjeA-d [(as) 3234405 u anjeA-d [(as) u anjeA-d [(as) 3234402 u awodnQ
Jo uondaa1g 9 ueaw] |esare|g 3294403 9 ueaw] |esajepun
9 ueaw] — Jes JdJ400d
|eJasejun —
Jes J493399g

(0£€ = U) ¢#00T 81ZsD7 "sYNpD — SUD[GLUI ID3JYD0D [DISID]I]G SA JUD|GLUI ID3JYI0D [DIAID(IUN :SYNsaJ Apmas Jo Aipwiwins (3) £0] FT19V.L

254



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

asueyd
Jo uonpaaIq

(€¥'6) 9LT

anjeA-d [(as) 3234405
95 ueaw] |esd3e|g

(ar9)

100000 > aP ¥l

((424))
0T 86'S+

u anfea-d [(as)
3294403

95 ueauwi]
e4a3ejiun —
Jes uaj3eg

0t

255

‘(YN J21sea ue "9°1) [9A3] [euSis asiou

ay) uey) Jopno| pajuasald [9A3] Yyoaads Yl YIIM S|qBASILDE SEM 310DS 103.10D 94 ()G B 9SBISAE UO JBY) SMOUS 9505 YNS dAlIsod v (YNS 3N21IP SJow & "a°1) [9A3] [euls asiou ay)

uey3 J23j0s pajuasa.d [9A3] Y233ds Y3 YIIM S|GBASIUDE SEM 3.40DS 3231100 95()G B SSEUSAB UO JeUl SMOYS 9405 NS DAIESIU 7/ *SUOIIIPUOD 3533 93.Y3 dY3 JO UD€ Ul UoIpUod Sujuals|
yoea Joj dnou3 ay) Joj sauods Suipuelsiapun yoaads 129.140D 940§ 40} paJinbau (YNS) siou 03 [eulis [ed1LID 33 Jo S PUB UBSW BU3 JuUasaIdad s240Ds 1593 aslou Ul S3dUBUSS SO q
‘[e493e|1q puUe Jed Ja100d USIMIDG SDUBIDYIP JUBDYIUSIS ©
*19139q 3e asiou Yea Jauood Je yosads ‘gNdS ‘42400d Je asiou Ues Ja13aq Je yoaads gNgs uedyiusis Jou ‘SN 9AnIsod suljuapaoq synsad ‘~ +

100000 > (@pg)aprol-
EL1) ¥ v+

anjeA-d [(as) 3234405
95 ueaw] Jesajejiun

— Jed J3400d

(V14

(V14

0¢

asiou
0] J3SO|> Jed 42.400d

asiou
03 J9s0|> Jed J23139g

HRETIE)
MOpRYS peay [ed2le|lg

aNdS

sawo2nQ

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

€INH

00V

SdH “1°0V

sa140393ed Juadiow]

199 ‘VIHH

9€-4S 4041 4704

sawodiInQ

punojoud
10 9J9A3s :SS2UEaP Jo 9439

yeap Ajenduiisod
sueak

(#°S1) 095 (@S) ueaw “Apn3s Je 8y

9| =uU

ajepipued jue|dwi Jes|ys0>
$§ = U :|o;3uoD

¥ | =sdeak

G0l =s4eak 9 g =yuq
wioJy} :sso| Sulieay adUls SIeap

Jeap Ajenduipisod

T sauedpnaeyd

punojoud
10 9J9ASS :ssaUjeap Jo 9a48aQ

Jeap Ajenduiisod

sJeak

(5% 1) 0'6% :(Qs) uesw “Apnis 3e a3y
9 =u

sieak (91-0) 6%
:(8ued) uesw ‘uonejuejdwi aduls SWi |

Jasn juejdwi Jeajyoo)
8§ | = U :uopuaAIRIU|

punojo.d :ssaujeap jo 92439
sueak (£1]) 6¥ :s3npe a8e (QS) ues|y

sk (z1-1) 1y
:(98ue.) ueaw ‘a3esn juejdwi Jes|yo0>)

saeak

(8/-67) §°96 :synpe a3e (23ue.) ues|,|
punojo.d :ssaujeap jo 99.39Q

Jeap Ajjen3uipisod

steak (G]) g5 :synpe a3e (QS) ues|y

saeah (£°01) §°8 :(as)
Aua84ns 03 Jolid ssaujesp jo uoneinQq

s1eak (G 1) 9°L§ :s3npe a3e (QS) uealy
| syuedpiyied

saunseaw pajeadad 3sod/aug
aAdadsoug

|0.3U0D PISILWOPUBI-UON|
[BUOI}DBS-SSOID)

[043UOD UMQO
saunseaw pajeadad 3sod/aid

aAadsouy

SMBIAIRIU|

A103Y)) papuno.o)

[0J3UOD UMQO

saunseaw pajeadad 3sod/aud

aAdadso.y

[0J3UOD UMQO
saJunseaw pajeadad 1sod/aud

aAdadsouy

usisaq

uone.todiod)
Jea|yo07) Aq papuny Apued

syjuow 7| :dn-mojjo} jo yidua

m=u
vsn
666661 1SW[Ed

wor=u

pueesaz MaN pue eljeasny
6¢100T UeSoH

P17 4e9|Y20D) Aq papuny Ap.ied
syjuow 9 :dn-moj|o} jo Yaduan
pE=u

pue|eaZ M3 pUe eljeJisny

16¥00T SulopmeH

N _ =u

uspamg

4c#00T 842q|[eH
mm =Uu
SpuelIByIsN
¢G00T SJIBULISA

syjuow G| :dn-mojjo} jo yidua

/T=u
AemuoN

4£500T OW
Apms

s3ynpp — spupjdwi 4p3jy20> YyuM 3Jif Jo Aujpnb :sons119004pYy> Apnas Jo Aipwiwins 8o 319VL

256



No. 44

Vol. I3

’

Health Technology Assessment 2009

DOI: 10.3310/htal 3440

panunuod

a8ueypd jo uondauig

1000 >

00

100>

100>

anjea-d

(19°61) 91°s€ 2.00s |30} 9ANEIadoIsod
199

(87°S0) 8+ 2.00s |30} 9ANEIadoIsoy
(69°0) 69 2.02s |20} 9AlEsadoRIg
(@s) uesiy VIHH
JuBJaYIp A3UBDIIUSIS JOU BUIIM SB[EISANS T | -4S J9YIO
(sviTe duaIRyIq
170 86L juejdwi 3504
9109w uedwia.yg
:yafesy [essuss — 7]-4S

(6£°0) £L£°0 aouaRlIq
ro)TLe juejdwi 3504
(1%°0) s€°€ uedwie.yg
194005 [303 4OY|

(L¥0) 790 ERIEYC] |
(b¥°0) 95°€ juejdwi 3504
#5°0) ¥6'T jueidwiesy
(as) uesly 194035 [2101 470d
|o43u0) uonUAAIIU| awo33nQ

257

68=U
s¢S00T S4IBWLISA

NN =u
+¢500C OW

Apms

snpp — 3Jij Jo Aupnb :synsas Apms Jo Aipwwing 601 F1GVL

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.



Appendix 3

100>
SN
100>
SN
SN

+ + + + +

+ 100>

+ 100>

a3ueyp jo uondaIq anjea-d

(€7°0) 850
(07°0) 850
(as) uesy

91=u
(zzo) 8€0
(610) €870
(61°0)85°0
(1Izo) 80
(91°0) £80
(2€0) 69°0
(as) ues|y

91=u

|jo43uo)

#7°0) 070
(£1'0) 820
(£10) 850
(as) uealy
9=u
(£T0) £50
(£10) 88°0
(61°0) 820
(zzo) v8'0
(91°0) 680
(5€°0) ¥9°0
(as) uesy
9p=u
(€T°0) 070 ‘vE=u

(81'°0)89°0 ‘vE=u

(S1'0)8%°0 ‘pE=u

(9g'0)8T0‘IE=U
(870 #90‘1=u
(€z0) 90 1E=uU

(@s) uesw ‘u

UOIIURAIRIU|

aA0qe paioday

ues Aunn

juejdwi 3sod syjuow 7|
jueidwiaug

€INH

senInN
Buraqg-|jom [ed13ojoydAsd
sasuas [ed1sAyd
sdiysuoneja. [eog
3uiAl| 3uspuadapu]
ssau|||

o0V

aduaIRYIq
juejdwi 3sod syjuow 9
jueidwiaug

‘SdH

2duaIRYIq

juejdwi 3sod syjuow 9
juedwiaig

o0V

[wod3nQ

JuedyIudis Jou ‘SN

N _ =u
4c#00T 842q|[eH

m9=u
6e6661 19W[Ed

0T =u
¢c100¢ ueSoH

pE=u
Lch00T BuloyImeH]

Apms

(panunuod) synpo — ajij Jo Aupnb :synsais Apms Jo Aipwwing 401 319V.L

258



DOI: 10.3310/htal 3440

Health Technology Assessment 2009; Vol. 13: No. 44

Appendix 4

Summary of audit of clinical practice in
the UK by the British Cochlear Implant
Group — criteria for candidacy

Referral recommendations
(children and adults)

All programmes recommend referral of patients
with severe to profound hearing loss for assessment
for cochlear implantation. Referrals for lower levels
of loss are accepted if functional hearing is poor.

Hearing aid trial (children and
adults)

All programmes require a valid hearing aid trial
to be undertaken, the majority recommending a
3-month trial unless the patient is post meningitic.

Unaided hearing level (children)

The most common current practice in the UK
incorporates a guideline for unaided hearing levels
of profound bilateral loss in the high frequencies
(>90dB HL at 2 and 4kHz) with the proviso that
all programmes require the flexibility to implant

at lower levels for individual patients with poor
functional hearing as appropriate. A reliability
(test-retest) margin of +/— 10dB is applicable in
paediatric testing. This is used in conjunction with
a multidisciplinary functional hearing assessment.

Unaided hearing level (adults)

The most common current practice in the UK
incorporates a guideline for unaided hearing
levels of severe to profound bilateral loss across
the frequency range, typically >90dB HL at 2
and 4kHz, with the proviso that all programmes
require the flexibility to implant at lower levels for
individual patients with poor functional hearing
as appropriate. This is used in conjunction with

a functional hearing measure, most commonly a
score of <50% correct on BKB sentence testing in
the best aided condition.

Aided hearing levels (children and
adults)

No programme uses aided hearing thresholds as a
criterion or guideline for cochlear implantation.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Functional hearing (children)

All programmes concur that they use functional
hearing as the primary factor/indicator for
implantation.

Factors include failure to develop, progress

or maintain speech, language and listening

skills appropriate to age, development and
cognitive ability, measured by a multidisciplinary
range of age-appropriate assessments and
questionnaires. The child should also be likely to
benefit from increased access to audition, with
increased potential for improvement in linguistic
and communication skills, monitoring own
environment, and psychosocial factors.

The weight of influence of particular components
of the assessment of functional hearing on whether
to implant or not must be considered on an
individual patient basis.

Functional hearing (adults)

All programmes use speech perception testing

in conjunction with other assessments, most
commonly a score of < 50% correct on BKB
sentence testing in the best aided condition,

with the proviso that all programmes require

the flexibility to implant at lower levels for
individual patients with poor functional hearing as
appropriate.

Other factors include consideration of the
probability of benefit from increased access to
audition in terms of likelihood of improvement in
linguistic skills, communication skills, monitoring
own environment, and psychosocial factors.

Additional needs (children and
adults)

All programmes state that patients with additional
or complex needs are considered on an individual
basis, for both children and adults.
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Age at implantation (children and
adults)

No programme has a lower age limit for cochlear
implantation in children, nor an upper age limit
for adults. Some programmes will impose an upper
limit to duration of profound deafness for both
children and adults.

Guidelines/criteria (children and
adults)

All programmes indicated that their guidelines are
continuously evolving in line with developments in

clinical experience, technology and peer-reviewed
published evidence-based outcomes.

Funding issues (children and
adults)

The majority of programmes experience funding
problems for patients recommended for cochlear
implantation.
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Appendix 5

Outcome measures in reviewed studies

he outcome measures used in the included
studies can be categorised as audiological,
speech perception, speech production, quality of
life and educational. Because of the large numbers
of measures reported in the included studies
(n = 62) they will be described in a series of tables.

TABLE 110 Hearing (sensitivity to sound) measures

Measures shaded dark grey were used with adults,
those shaded light grey were used with adults

and children and those unshaded were used with
children. For details of references for included
measures see Tables 6-10.

Measure

Basal auditory
ability (SRPx)

MAA — Minimal
audible angle (P)

PTA — Pure-tone
audiometry (P)

SSQ — Speech
Hearing,
Spatial Hearing
and Qualities
of Hearing
questionnaires
(SR)

Description

First detection of sounds is observed, then the ability to derive meaning from the sounds
presented is assessed by finding out if the child can associate the sounds with their
sources. These are everyday sounds presented randomly; the child is watched to see if
they respond at all to the sound

This is the smallest change in the position of a sound source that can be reliably
discriminated

Measures hearing sensitivity in laboratory conditions. This measure involves the
peripheral and central auditory systems. Pure-tone thresholds indicate the softest sound
audible to an individual at least 50% of the time. The average unaided threshold is taken

This measure has three sections: spatial hearing, which is concerned with the location
and tracking of sounds (17 questions); quality of hearing, which is about the clarity and
naturalness of sounds (19 questions); hearing for speech, which assesses the capacity to
focus attention on a single source and to divide attention between sources (14 items)

P, performance measure; SR, self-report; SRPx, self-report by proxy.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

No. of
studies
using each
measure
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TABLE 111 Speech perception measures

Measure

No. of studies
using each
Description measure

One-syllable test
Two-syllable test

AVGN - A normalised
index

BKB — Bamford—Kowal—
Bench sentences

CAP — Categories of
Auditory Performance

CDT - Connected
discourse tracking

Common Phrases Test

ESP — Early Speech
Perception battery

Closed-set ad hoc test. The child has to recognise monosyllabic words |

Closed-set ad hoc test. The child has to recognise familiar two-syllable |
words

Using CUNY scores a normalised index (AVGN) can be calculated: |
AVGN = 100x(CUNYAV__—CUNYV_)/(100-CUNYV ). Thisis used to
assess the arithmetically possible improvement in performance over lip-

reading alone. Using AVGN scores before and after the intervention allows

the change in performance to be evaluated (AVGN__ - AVGN_ )

These are 21 lists of 16 sentences of simple syntactical structure presented 5
in auditory alone conditions in quiet and noise of 10dB signal to noise ratio.

The listener repeats back what they have heard. Performance is scored

as the number of key words reported correctly, using the loose key word
scoring method

This measures real-life auditory receptive abilities and is a non-linear, |
hierarchical scale of auditory receptive abilities, from no awareness of
environmental sounds to the ability to use a telephone with a known

speaker

Measures open-set speech perception. Stories are read, phrase by phrase, |
to a child who repeats them back. This is done without lip-reading. The
number of correct words per minute is calculated. Generic measure

Open-set test. Assesses understanding of familiar phrases spoken in
everyday situations. Ten simple phrases are repeated by the child and one
mark is given for each correct answer

Examines children’s speech perception abilities according to four categories: 5
no pattern perception, pattern perception, some word identification and
consistent word identification. Pictures are identified by pointing after

hearing spoken language
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TABLE |11 Speech perception measures

No. of studies

Gottinger speech lists

using each
Measure Description measure
GASP — Glendonald Words: 12 words of different syllable numbers and/or stress patterns. The 7
Auditory Screening child repeats the word presented by the examiner. Sentences: 10 questions
Procedure are asked; responses can be to repeat or answer the question by verbal/

signed response

These are used in speech audiometry; they consist of two lists of bisyllabic |
words (30 words each) administered in an open-set format. Toddlers have a
closed set (8 word list)

HINT-C — Hearing in
Noise Test for Children

Measures sentence speech reception thresholds in quiet and noise. It 3
consists of |13 lists of 10 sentences with all correctly identified words
tabulated to derive a percentage score

IMST — lowa Matrix
Sentence Test

LNT — Lexical
Neighbourhood Test

MAIS (IT-MAIS) —
Meaningful Auditory
Integration Scale (SRPx)

Minimal Pairs Test

MLNT — Multisyllabic
Lexical Neighbourhood
Test

Mr Potato Head

Assesses closed-set speech perception. Controls for learning effects and |
consists of four 2x 3 picture matrices. These word sentences are presented

by voice but without lip-reading. The child responds by pointing to pictures

or retelling the sentence

Open-set test of word recognition, based on word frequency and 2
neighbourhood density, it uses words found in the vocabulary of children

aged 3-5 years. The child repeats a spoken word. Can also be used for

speech perception

A parental rating scale of listening behaviours. There is also an infant/toddler
version (IT-MAIS). Evaluates meaningful use of sound in everyday situations.
It provides information about consistency of device use and response to
sound in everyday listening using 10 questions, e.g. ‘Do they respond to the
doorbell?”

Assesses auditory discrimination skills for minimal pair words. Closed-set |
single word pairs differing by one feature (e.g. place, manner, articulation).

The child has to find the picture corresponding to one or two similar words.
Results are scored by feature errors

Similar to the LNT. Can also be used for speech production. Open-set test 2
of word recognition, based on word frequency and neighbourhood density,

it uses words found in the vocabulary of children aged 3-5 years. The child
repeats a spoken word

This is a modified open-set speech perception task. Children are asked to 3
carry out 10 commands presented aurally to assemble the toy. A sentence

score is given for the number of commands correctly carried out and a

word score for the number of key words correctly identified, e.g. choosing

the right colour shoes

e SEmmeem——

continued

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.




264

Appendix 5

TABLE 111 Speech perception measures (continued)

Measure

OLSA - Oldenburg
sentence test

PB-K — Phonetically
Balanced Kindergarten
Word List

RITLS — Rhode Island Test
of Language Structure

SECSHIC — Scales of Early
Communication Skills for
Hearing Impaired Children

TAC — Test for Auditory
Comprehension of
Language

TAPS — Test for Auditory
Perception and Speech

TROG - Test for the
Reception of Grammar

SRPx, self-report by proxy.

Description

This test comprises two lists of 10 German sentences each consisting of 50
words. A percentage correct score is obtained for each listening condition
(quiet and background noise)

Word identification test, with two levels, used to evaluate open-set word
recognition. Includes 50 phonetically balanced words that are within the
vocabularies of normal-hearing 5-year-olds. Scores indicate the numbers of
words and phonemes correctly identified

This is a test of sentence comprehension. A sentence is presented in signed
English or voice. The child chooses a picture from a set of three that best
represents the sentence. The final score is the total number of sentences
chosen in error

Evaluates speech and language development in deaf children. There are four
subscales: verbal receptive language, verbal expressive language, non-verbal
receptive skills and non-verbal expressive skills (verbal receptive skills only
used)

Measures the auditory comprehension of language with a battery of
increasingly difficult auditory/speech discrimination tasks. Closed-set test

Designed for children with cochlear implants. It consists of six subtests:
sound detection, synthetic syllables, syllable/word identification, phrases of
different length and stress and sentences of similar length and stress. Open
set

An individually administered, multiple-choice test of understanding of English
grammar for children aged 4—13 years. Includes 20 blocks of four items,
each assessing a specific type of grammatical contrast. The child selects

the correct picture from an array that corresponds to a word order or
grammatical construction

TABLE 112 Speech production measures

Measure

CRISP -
Children’s
Realistic
Intelligibility
and Speech
Perception test

IPSyn — Index of
Productive Syntax

Description

and simple and complex sentence forms. These are combined to give a total score

SIR — Speech
Intelligibility
RATING

This is a 5-point scale describing degrees of speech intelligibility, ranging from
unintelligible speech to that understandable by all listeners (1 = least intelligible and
5 = most intelligible)

No. of studies
using each
measure

Used to evaluate bilateral enhancement in noise. It uses known words to identify picture
and sound combinations. Can be used to measure speech perception

A system for scoring transcriptions of expressive language recorded on videotape. There
are four grammatical domains: noun phrases, verb phrases, questions and negotiations,

No. of
studies
using each
measure

2
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TABLE 113 Quality of life measures

No. of

studies

using each
Measure Description measure

Everyday Life Ad hoc cochlear implant-specific questionnaire with most questions derived from Kelsay |
Questionnaire and Tyler (reference 99 in main reference list). Parent questionnaire has 54 questions
assessing problems and benefits. A modified version has fewer items for children. Items
are scored on a Likert scale, with higher scores indicating a better quality of life

HUI-3 — Health This is a population-based instrument measuring quality of life on 9 domains: 2
Utilities Index 3 hearing, speech, vision, emotion, pain, ambulation, dexterity, cognition and self-care.
Respondents are mapped onto a health state depending on functional capacity. Based on
a | 5-item questionnaire with specific questions related to hearing.* These assume that
patients have no co-morbidity. Ultilities are calculated for each domain and an overall
utility value derived using an algorithm to weight each domain*'

KINDLr — Munich ~ This is a 24-item Likert-scaled generic questionnaire completed by children or adults, |
Quality of Life with different age versions. There are six dimensions: physical well-being, emotional
Questionnaire for  well-being, self-esteem, family, friends and everyday functioning. These can be combined
Children to produce a total score

continued
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TABLE 113 Quality of life measures (continued)

Questionnaire

Quality of life
questionnaire

Symptom
Checklist 90-R

ULS — Usher

Lifestyle
Questionnaire

Cochlear Implant

100 (optimal)

This is a generic behaviour-oriented instrument. It has 42 items on a Likert scale, with
subscales for the physical, psychological, social, medical treatment, well-being and
functional components of quality of life. The total range of scores is from 42 to 210 with

a high score showing a better quality of life

This measures psychological symptoms in the last 7 days. It contains 90 items on a Likert
scale combining nine scales and a severity index to provide a measure of psychological
distress

This is a descriptive questionnaire consisting of nine main questions divided
into subgroups. It covers domains of independence affected by deaf-blindness,
communication, access to information and mobility

TABLE |14 Educational measures

No. of
studies
using each
Measure Description measure
NCIQ - This is a condition-specific instrument with questions in three domains, physical, |
Nijmegen psychological and social functioning, each containing |0 items. Scores range from 0 to

Measure

Description

No. of
studies
using each
measure

AMP —
Assessment of
Mainstream
Performance

SIFTER -
Screening
Instrument

for Targeting
Educational Risk

This is a deaf-specific measure which determines the skills that children need to possess
to be successful in mainstream school. There is a 3- to 5-year-old version with |6 items
and an older children’s version with 22 items. It measures the child’s ability to participate
in a range of classroom activities and age-appropriate behaviours. Answers are coded as
the percentage of time that a child spends doing an activity or behaviour

This deaf-specific measure has had content and score reliability shown. It rates the child
in comparison to others in the classroom on |5 items in five areas: academics, attention,
communication, classroom participation and school behaviour. The scores are summed
for each area to give a profile of failure, marginal or sufficient
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Appendix 6

Data extraction tables for the systematic
review of economic evaluations
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Appendix 6

TABLE 117 Relevant economic evaluations of cochlear implants in adults: study designs

Study
Bichey 2002°'

Carter 19994

Lee 2006°?

Palmer 1999%<

Summerfield
2002%

Analysis type, year

Retrospective cohort
study-based CUA;
year not stated

Community survey
and expert opinion
exercise with
decision model
(project pathway)-
based CUA; in 1994
Australian dollars

Small cohort study-
based CUA, in 2002
$ (USY)

Comeparative cohort
study and calculation-
based CUA; 1996
Us$

Empirical utility
elicitation study and
decision model-based
CUA; in 2000 UK
pounds

Country, setting

Indiana University
Medical Center in the
USA

Australian
implantation
programmes

A hospital in Seoul in
Korea

One Canadian and

|6 US implantation
centres, i.e. hospital-
based and patient
resource clinics, from
October 1994 to
February 1996

|4 hospitals in the UK
NHS and one Medical
Research Council
research unit

Population

Patients (both children and
adults) with large vestibular
aqueduct syndrome, at

the medical centre, who
were postlingually deafened
and severely deaf: 10 with
cochlear implants vs 10 with
hearing aids

Postlingually and profoundly
deaf adults®

I'l postlingually deaf adults
who had received cochlear
implants in that hospital
between 1990 and 2002 and
who had used the device

for at least | year and were
available for a direct interview

Mean age at analysis 49.6
years

Mean age at onset of deafness
33.4 years

Mean time that the cochlear
implant device was used 5.6
years

Severely to profoundly
hearing-impaired adult
recipients of a cochlear
implant (n = 66) and adults
eligible for the device who had
not yet received it (n = 24),
aged > |8 years

Normal-hearing adult
volunteers (n = 70) and
adults undergoing unilateral
implantation who either did
not benefit from acoustic
hearing aids preoperatively
(n = 87) or benefited
marginally (n = 115)

Comparators

Cochlear implant (unknown
bilateral or unilateral)
Hearing aid

Cochlear implant (unknown
bilateral or unilateral)

No cochlear implant
(pre- vs post implantation)

Cochlear implant (unknown
bilateral or unilateral)

No cochlear implant
(pre- vs post implantation)

Nucleus 22-channel
cochlear implant (unilateral)

No cochlear implant

Unilateral implant vs no
intervention

Unilateral implant vs hearing
aids

Unilateral implant vs
simultaneous bilateral
implants

Provision of additional

implant vs no additional
intervention
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Perspective

Not reported

Australian
government/
service
provider

Health sector

Canadian and
US health
sector

Health care

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Time horizon,
discounting

Age 76 years; QALYs
were discounted at
5%

|5 years; discounting
rate at 5% for both
costs and life-years

Expected lifetime
(years not reported);
discounting rate at
both 0% and 5%
for costs and annual
discounting rate at
3% for QALYs

22 years; discounting
rate at 3% for both
costs and benefits

30 years; discounting
rate at 6%

Costs

Preoperative assessment costs

Surgical fees

Cost of anaesthesia
Cost of hospitalisation
Cost of implant

Cost of postoperative audiological and
communication assessments

Cost of postoperative surgery?

Ongoing costs for consecutive cohorts of patients
(costs for recipients and their families are included
only insofar as they are related to the funder/
service provider perspective): selection of
recipients, surgery/implantation, rehabilitation/
implant maintenance over useful life of the implant®

Preoperative: outpatient hospital fees, audiological
and radiological evaluation

Operative: costs of surgery, hospital
accommodation, cochlear implant device,
treatments for medical complications

Postoperative: rehabilitation fees, audiological
follow-up examinations during the first year
following surgery, batteries for the device,
processor upgrades, device failure from the
second year following surgery until death

Costs estimated based on the references; hospital
data and other reports were also used®

Assessments prior to surgery

Facility charge (inpatient or day surgery)
Cochlear implant device

Surgery professional fee
Anaesthesiology professional fee

| -year follow-up care*
Staff

Incidentals

Accommodation and equipment

CT and/or MRI
Surgical session
Inpatient stay

Radiographic examination

Implant system

Spares and repairs?

Sensitivity

Effects for ICER analyses

QALYs (based
on the Ontario
HUI-3)?

QALYs (based
on the Sintonen
HRQoL-15D
instrument)?

QALY, using VAS
(visual analogue
scale), TTO
(time trade-off),
QWB (quality

of well-being)
index, EQ-5D
(EuroQol) index*

QALY (using HUI
scores)

QALY (using
HUI-2)

One way

One way

One way

One way

One-way

continued

275



Appendix 6

TABLE 117 Relevant economic evaluations of cochlear implants in adults: study designs (continued)

Study

Summerfield
1997464

Summerfield
19955

UK Cochlear
Implant Study
Group 2004%

Wong 2000°%

Francis 2002%°

Neilson 2006

276

Analysis type, year

Decision model-
based CUA; in 1996
UK pounds

CUA based on a UK
national cochlear
implantation
programme (1990-4)
and a decision model;
costs are expressed
in UK pounds at
1991-2 price levels

Before-and-after
cohort study and
decision tree-based
CUA;¢ costs inflated
to 2001/2 financial
year levels and
converted into euros
(£l =€1.54)

Cohort study-based
CUA in Hong Kong
dollars, US dollars
and UK pounds; year
not stated

Cohort study-based
CUA; study year for
CUA not stated

CUA based on a
systemic review and
a simple patient care
pathway decision
model; in 2005/6
Norwegian kroner

Country, setting
UK

UK, the adult
programmes at
hospitals in England,
Scotland and
Northern Ireland

I3 hospitals in the UK
NHS

Hong Kong

Johns Hopkins
Hospital in the USA

Norway

Population

Profoundly deaf adults

Profoundly postlingually
deafened adults who received
Nucleus 22-channel implant
system under the programme

316 profoundly hearing-
impaired postlingually
deafened adults who received
multichannel cochlear
implants in |3 hospitals in the
NHS between | June 1997
and 31 May 2000

Postlingually deafened
adults, n = 13; mean age
at implantation 41.2 years,
average life of implantation
33.8 years

Pre- (n = 6) and postlingually
(n=41) deaf adults aged >
50 years who have multiple
channel cochlear implants
received at the hospital
between June 1989 and
February 2000

Severe to profoundly deaf
adults

Comparators

Unilateral cochlear implant
No cochlear implant
(pre- vs post implantation)

22-channel implant
(unknown bilateral or
unilateral)

No treatment

Unilateral cochlear
implantation

No cochlear implantation

Cochlear implant (unknown
bilateral or unilateral)

No cochlear implant
(pre- vs post implantation)

Cochlear implant (unknown
bilateral or unilateral)

No cochlear implant
(pre- vs post implantation)

Unilateral cochlear implant
No intervention

(pre- vs post implantation)



DOI: 10.3310/htal 3440

Health Technology Assessment 2009; Vol. 13: No. 44

Perspective

British health-
care and
education
system

UK’s

purchaser/
provider of
health care

UK NHS

US service
providers

Norwegian
health-care
system
perspective,
and
perspective of
patients

Time horizon,
discounting

Remaining lifetime of
26 years; discounting
at 6% for both costs
and benefits

26 years (remaining
of lifetime);
discounting rate at
6% per annum for
the cost and utility

Lifetime; discounting
rate at 6% for both
costs and benefits

Mean 33.8 years
of remaining life
expectancy (to age
75 years); discount
rate at 6% for both
costs and effects

2| years (remaining
of 85 years life
expectancy);
discounting rate at
3% for both cost
and utility

25 years of device/
assumed remaining
life expectancy;
discounting rate at
4% for both cost
and utility

Costs

Direct costs of medical and rehabilitative
management: assessing referrals who

prove unwilling or unsuitable to proceed

to treatment, remedying medical/surgical/
technical complications, managing patients who
subsequently become non-users, maintenance and
upgrades for patients who continue to use their

device?

Salaries

Salary overheads
Accommodation
Incidentals

Capital equipment
Radiology

Surgery

Hotel charges
Implant hardware

Maintenance and upgrades®

Cost of providing acoustic hearing aids when
assigning the suitability of a subject for cochlear

implantation

Costs averted if acoustic hearing aids would not be
provided to the subject after cochlear implantation

Core cost of providing and maintaining implant
Costs of managing medical/surgical complications
Cost of replacing electrode arrays that fail*

Selection of implantees

Provision of cochlear implants to the implantees

Surgery including preoperative evaluations and

postoperative medical care
Rehabilitative measures

Social, audiological and postoperation speech

training and maintenance?

Costs associated with cochlear implantation:
presurgical evaluation, cost of device, surgeon’s
and anaesthesiologist’s fees, hospital costs,
postoperative services including programming,
insurance, extended warranty and miscellaneous

hardware costs?

Preimplant outpatient assessment and testing

CT and/or MRI scan

Hospitalisation, surgery and implanted device
Postimplant outpatient follow-up and rehabilitation

Cost of managing (major) complications with

readmissions

Ongoing periodic follow-up of patient’s progress
and equipment maintenance®

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Sensitivity
Effects for ICER analyses

QALY (using HUI  One way
scores)?

QALY (various One way
derivation

methods: VAS,

Rosser Index,

Ontario HUI)

QALY (basedon  One-way
HUI-3 scores)

QALY (using
HRQoL 15-D
instrument)?

Not reported

QALY (based on  Not reported
HUI-3 score)?

QALY One way

continued

277



278

Appendix 6

TABLE 117 Relevant economic evaluations of cochlear implants in adults: study designs (continued)

Study

Summerfield
1995%7 (short
report)

Wyatt 1996%

Wyatt 1995

Analysis type, year

CUA based on a UK
national cochlear
implantation
programme
(1990-4); costs are
expressed in UK
pounds at 1992-3
price levels

Comparative survey
(for utilities) and
decision-analytic
model-based CUA; in
1993 US dollars

Decision-analytic
model-based CUA;
1992 US dollars

Country, setting

UK, the adult
programmes at
hospitals in England,
Scotland and
Northern Ireland

Johns Hopkins
Hospital in USA

USA

Population

Profoundly postlingually
deafened adults who received
Nucleus 22-channel implant
system under the programme

Adults with profound hearing
loss (acquired or born deaf
not reported) underwent
cochlear implantation
between July 1993 and June
1994 at the hospital

Profoundly deaf adults
(acquired or born deaf not
reported) who underwent
cochlear implantation at the
Johns Hopkins Hospital (USA)
between February 1990 and
May 1993. Mean age 45 years

Comparators

22-channel implant
(unknown bilateral or
unilateral)

No treatment
(pre- vs post implantation)

Nucleus 22-channel implant
(unknown bilateral or
unilateral)

No cochlear implant

(pre- vs post implantation
or with cochlear implant vs
awaiting cochlear implant?)

Nucleus 22-channel implant
(unknown bilateral or
unilateral)

No cochlear implant

CT, computerised tomography; CUA, cost-utility analysis; HRQoL, health-related quality of life; HUI, Health Utilities Index;
ICER, incremental cost-effectiveness ratio; MRI, magnetic resonance imaging; QALY, quality-adjusted life-year.

a No costs (or effects) reported for the preimplantation or non-implanted comparator.

b The study population included partially deafened adults and children and profoundly deafened adults and children. Data
presented here are for the profoundly deaf adults only.

c Results of the pilot study of the health-related quality of life assessment method have been previously reported by Wyatt et

GI 58

d The study included both adults and children; the analysis extends the investigation of the study by Hutton et al.*’

e General linear models were used to predict the preoperative and 9-mo postoperative utilities with age at implantation and
duration of profound deafness.

f The study included both children and adults. Data on children are extracted and reported in other sections.



DOI: 10.3310/htal 3440

Health Technology Assessment 2009; Vol. 13: No. 44

Perspective

Not reported

American
third-party
payors?

American
third-party
payors

Time horizon,
discounting

12 years; discounting

rate at 6% per

annum for the cost

and utility

23 years of remaining

life expectancy;

discounting rate at
5% for both cost

and utility

33 years of remaining

life expectancy;

discounting rate at
5% for both cost

and utility

Costs

Salaries

Salary overheads

Accommodation

Incidentals

Capital equipment

Radiology

Surgery

Hotel charges

Implant hardware

Maintenance and upgrades®

Direct medical costs: preoperative evaluation,
surgery (hospital, surgeon’s fee, anaesthesia),
initial device, rehabilitation, follow-up, audiological

testing and device maintenance, expected cost of a
minor and a major complication®

Direct medical costs: preoperative evaluation,
surgery (hospital, surgeon’s fee, anaesthesia),

initial device, rehabilitation, follow-up, audiological
testing and device maintenance, expected cost of a
minor and a major complication®

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Sensitivity
Effects for ICER analyses
QALY (VAS Not reported
and ad hoc

mapping to an
unstated HRQoL

measure)

QALY (using One way
Ontario HUI

score)?

QALY(using the ~ One way

Ontario HUI-3)*
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TABLE 120 Quality assessment of economic evaluation submitted by Cochlear Europe (using the CHEC criteria list)

Criteria

Is the study population clearly described?

Are competing alternatives clearly described?

Is a well-defined research question posed in answerable form?

Is the economic study design appropriate to the stated objective?

Is the chosen time horizon appropriate to include relevant costs and
consequences?

Is the actual perspective chosen appropriate?

Are all important and relevant costs for each alternative identified?

Are all resources measured appropriately in physical units?

Are resources valued appropriately?

Are all important and relevant outcomes for each alternative identified?
Are all outcomes measured appropriately in physical units?

Are outcomes valued appropriately?

Is an incremental analysis of costs and outcomes performed?
Are all future costs and outcomes discounted appropriately?

Are all important variables, whose values are uncertain, appropriately
subjected to sensitivity analysis?

Do the conclusions follow from the data reported?

Does the study discuss the generalisability of the results to other settings and
patient/client groups?

Does the article indicate that there is no potential conflict of interest of study
researcher(s) and funder(s)?

Are ethical and distributional issues discussed appropriately?

Cochlear Europe

Yes
Yes
Yes
Yes
Yes

Yes

Mostly, except

not clear whether
treatment of
postsurgical
complications

was included.
Omitted patient
assessment costs
of those ultimately
not implanted.
Also, assumed
that 0% of device
failures received a
subsequent implant

Yes
Yes
Yes
Yes (life-years)

Yes (QALY weights
from HUI-3)

Yes
Yes (at 3.5% pa)

Yes (one-way and
PSA)

Yes
Yes

NA

Yes/no

Assessment

Yes
Yes
Not explicitly
Yes
Yes

Yes

Mostly, except

not clear whether
treatment of
postsurgical
complications

was included,

and omitted
preimplantation
assessment costs of
those ultimately not
implanted

Yes
Yes
Yes
Yes (life-years)

Yes (QALY weights
from HUI-3)

Yes
Yes (at 3.5% pa)

Yes (one-way and
PSA)

Yes
Yes

NA

Yes/no

HUI, Health Utilities Index; NA, not applicable; PSA, probabilistic sensitivity analysis; QALY, quality-adjusted life-year.
The CHEC list for assessing quality of economic evaluations®' incorporates all but one of the widely used critical appraisal
questions recommended by Drummond et al.®? (The missing question is ‘Was the effectiveness of the programmes or

services established?.)
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Assessment of industry submissions to NICE

Industry-submitted economic
evaluations

There were three industry submissions made to
NICE as part of the appraisal process of cochlear
implantation. These were from Cochlear Europe,
Advanced Bionics Europe and MED-EL UK. Only
those submissions from Cochlear Europe and
Advanced Bionics Europe contained new economic
analyses and we mainly focus on these below. The
submission from MED-EL UK mainly summarised
the results of the 2004 UKCISG paper (on adults)*
and the 2006 paper by Barton and colleagues*?

on the cost-effectiveness of paediatric cochlear
implantation.

Cost-effectiveness analyses
from Cochlear Europe

This submission took a Markov model-based
approach to evaluating the cost-effectiveness of
unilateral and bilateral cochlear implantation
compared with ‘standard of care’, from an NHS
and Personal Social Services (PSS) perspective.
They assessed the NICE decision problem in
relation to their Nucleus® and Nucleus® Freedom
implants, using costs and failure rates specific to
these systems.

™

Costs included were those associated with
assessment (imaging); surgery and inpatient stay;
outpatient resources (years 1-20); the implant
device; processor upgrade; and spares and repairs.
However, their analyses omitted the assessment
costs of those referred deaf people who ultimately
did not receive a cochlear implant.

Outcomes were estimated as QALYs gained. The
estimated utility gain resulting from unilateral
cochlear implantation was 0.394 in adults and
0.224 in children.

In adults they reduced the baseline utility of being
deaf and the utility gain due to implantation, as
people in the model aged in proportion to the age-
related decline in utility of the general population
(using UK population age-specific EQ-5D utility
weights). In this way both the utility associated with
being deaf and that associated with implantation
would be a fixed proportion of the population
norm utility for that age. Without this adjustment

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

— that is, with the same absolute utility gain at all
ages — it is possible that implanted individuals
might end up with greater utility than their
normal-hearing peers (although this effect would
occur only when people are very old).

In summary, with two notable exceptions, both
the model structure and parameter estimates

for effectiveness, resource use, costs and other
assumptions were generally reasonable and
evidence-based, and in most other respects the
analyses met the reference case criteria stipulated
in NICE methodological guidance (1able 121).

They produced two base-case ICERs (£ per QALY)
for deaf adults and deaf children. These are
reproduced in Table 122.

There are two aspects of the model’s assumptions
that are worth closer scrutiny, both of which favour
the cost-effectiveness of cochlear implantation.

Estimation of utility gains

First, in preference to using directly derived utility
gain values — which are available for unilateral
implantation (in children and adults) and bilateral
implantation (only in adults) - they chose to
indirectly map word perception scores to predict
utility gain as a percentage of age-adjusted normal
utility. For adults the word perception score gains
were from Balkany and colleagues® and cochlear
‘data on file’, and for children they were from
Staller and colleagues.* Use of these particular
studies was justified only on the basis of them
including the ‘most recently implanted patients’.

However, the logic used to map changes in
sentence recognition scores to utility gains is the
step in the process that appears most questionable.
From correlation data on only 28 patients

(about half of the patients studied in Francis and
colleagues™) they assume that a 100% improvement
in monosyllabic word scores is associated with a
gain in utility of 0.73. This is on the basis of a weak
correlation (r=0.55), on a different word scoring
system (monosyllabic sentences), and inspection of
best fit lines. Furthermore, our inspection of the
best fit lines in the publication suggests that the
estimated HUTI utility gain associated with a 100%
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TABLE 121 Compliance with NICE reference case requirements of the economic evaluation submitted by Cochlear Europe

Reference case requirement

Decision problem: as per NICE project scope

Comparator(s): alternative therapies routinely used in the UK
Perspective on costs: NHS and PSS

Perspective on outcomes: all health effects on individuals
Type of economic evaluation: cost-effectiveness analysis
Adequate time horizon

Synthesis of evidence on outcomes: based on a systematic
review

Measure of health benefits: QALYs

Description of health states for QALY calculations: use of a
standardised and validated generic instrument

Method of preference elicitation for health state values: choice-
based method (e.g. TTO, SG, not rating scale)

Source of preference data: representative sample of the UK
public

Evidence on costs: prices relevant to NHS and PSS

Discount rate: 3.5% per annum for costs and health effects

Yes

Yes

Yes

Yes
Yes
Yes

Yes/no

Yes

Yes/no

Yes

Yes

Yes

Reviewer comment

Simultaneous bilateral implantation
considered (not sequential or
additional)

‘Standard of care’ with or without a
hearing aid

But education costs included as
sensitivity analysis

Cost per QALY

No synthesis, but evidence of a
review of some relevant studies
before choice of utility estimate

HUI-3 utility values mapped from
speech recognition scores (not
using an validated algorithm)

HUI-3 preference weights derived
using standard gamble

From Ontario general population

Recent NHS-based studies.
Plausible assumptions used
to estimate costs of bilateral
implantation

HUI, Health Utilities Index; QALY, quality-adjusted life-year; PSS, Personal Social Services; SG, standard gamble; TTO, time

trade-off

TABLE 122 Base-case incremental cost-effectiveness ratios reported in the Cochlear Europe submission

Comparison

In adults
Unilateral implantation vs standard care

Bilateral vs unilateral implantation

In children
Unilateral implantation vs standard care

Bilateral vs unilateral implantation

ICER

£7145
£32,909

£10,542
£39,049

95% ClI

£5907-7794
£24,051-44,582

£8804-12,655
£31,426-49,798
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increase in monosyllabic sentence scores is 0.47
rather than 0.73.

Cost of treatment failures

Second, in the base-case analyses, the proportion
of treatment failures that receive a subsequent
implant was 0%. This seems highly implausible and
notably contrasts with a statement in the Advanced
Bionics Europe submission that ‘reimplantation
following [implant] failure is near universal’ (p.
28), and information in the 2004 UKCISG study in
which 11 of the 27 adults who experienced adverse
events had either their electrode replaced or the
other ear implanted.

Cost-effectiveness analyses from

Advanced Bionics Europe
Methods

This submission also took a Markov model-based
approach to evaluating the cost-effectiveness

of unilateral cochlear implantation compared

with no cochlear implant, from an NHS and PSS
perspective. They produced reference case analyses
for unilateral cochlear implantation versus no
implantation in:

e prelingually deafened profoundly deaf children

* postlingually deafened profoundly deaf
children

* postlingually deafened profoundly deaf adults
(profoundly deaf for 10 years)

* postlingually deafened severely deaf adults.

They chose not to present any cost-effectiveness
analysis of bilateral implantation in adults or
children on the basis of a lack of sufficient current
research evidence. For the same reason no analysis
in severely deaf children was presented.

Costs included were those associated with
preimplantation assessment; implant surgery;

the implant device; programming and initial
rehabilitation; ongoing support/maintenance;
processor upgrade; and spares and repairs. The
main data source for non-device costs was the
2003 study by Barton and colleagues® of the cost
of paediatric implantation in 12 UK implantation
programmes from the early 1990s to 1998/9.
However, their analyses omitted the assessment
costs of those referred deaf people who ultimately
did not receive a cochlear implant.

They use these costs in their analyses of cochlear
implantation in both children and adults and

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

acknowledge that they consequently may have
overestimated the cost of cochlear implants in
adults. The hardware costs are from their own
company records, notably including a zero cost for
implant replacements (in the first 10 years) and a
zero cost for processor replacement repair in the
first 3 years (as per their current sales policy).

Outcomes were estimated as QALYs gained.
Based directly on the related study by Barton and
colleagues* the estimated long-term utility gains
(4 years after implantation and onwards) due

to unilateral cochlear implantation in children
were 0.256 if implanted at age 3 years and 0.196
if implanted at age 6 years. The utility value

used for assessment of the benefits of unilateral
implantation for adults was 0.214, based on the
large 2004 study by the UKCISG.*" In adults, to
reflect a documented inverse relationship between
duration of deafness before implantation and
utility gain from implantation, a utility decrement
(of 0.002) was subtracted from the utility gain for
each year of deafness.

In summary, both the model structure and
parameter estimates that determine effectiveness
(QALYsS), resource use, costs and other assumptions
appeared reasonable and evidence-based where
possible, and in most other respects the analyses
met the reference case criteria stipulated in NICE
methodological guidance (Table 123).

Main results
The main probabilistic results for lifetime analyses
are summarised in Table 124.

In addition they presented an analysis for
prelingually deafened profoundly deaf children,
implanted at age 3 years, which included estimated
educational savings. This reduced the previous
(health-care cost only) ICER by about £4500 to
£8875 per QALY gained.

Cost-effectiveness analyses
from MED-EL UK

The submission by Med-EL UK to NICE did not
include an economic model and primarily takes
the form of a narrative summary of a selection of
the published literature on the efficacy, quality
of life impacts and cost-effectiveness of cochlear
implantation. Search strategies to identify the
studies or any inclusion/exclusion criteria used

to choose the final studies reviewed were not
presented.
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Reference case requirement

Decision problem: as per NICE project scope

Comparator(s): alternative therapies routinely used in the UK

Perspective on costs: NHS and PSS

Perspective on outcomes: all health effects on individuals

Type of economic evaluation: cost-effectiveness analysis
Adequate time horizon

Synthesis of evidence on outcomes: based on a systematic
review

Measure of health benefits: QALYs

Description of health states for QALY calculations: use of a

standardised and validated generic instrument

Method of preference elicitation for health state values: choice-
based method (e.g. TTO, SG, not rating scale)

Source of preference data: representative sample of the UK

public

Evidence on costs: prices relevant to NHS and PSS

Discount rate: 3.5% per annum for costs and health effects

Yes

Yes
Yes

Yes
Yes
Yes

Yes/no

Yes
Yes

Yes

Yes

Yes

TABLE 123 Compliance with NICE reference case requirements of the economic evaluation submitted by Advanced Bionics Europe

Reviewer comment

Except no estimation of cost-
effectiveness of bilateral
implantation. Analysis of technology
in severely deaf actually uses data
for profoundly deaf ‘marginal
hearing aid users’ (as defined by
UKCISG 2004)

Education costs included in a
sensitivity analysis

Cost per QALY

No synthesis, but evidence of a
review of some relevant studies
before choice of utility estimate

HUI-3 completed

HUI-3 preference weights derived
using standard gamble

From Ontario general population

A recent NHS-based study in
children used as source of model
costs for both children and adults

HUI, Health Utilities Index; QALY, quality-adjusted life-year; PSS, Personal Social Services; SG, standard gamble; TTO, time

trade-off

Unilateral cochlear implantation compared with no
implantation in:

Prelingually deafened profoundly deaf children implanted at age 3

years

Postlingually deafened profoundly deaf children implanted at age 6
years

Postlingually deafened profoundly deaf adults implanted at age 50

years

Postlingually deafened severely deaf adults implanted at age 50

years

QALY, quality-adjusted life-year.

ICER (£/
QALY)
13,337
17,210

20,027

37,012

95% CI (£/

TABLE 124 Base-case incremental cost-effectiveness ratios (ICERs) reported in the Advanced Bionic Europe submission

% of samples with
ICER < £30,000/

QALY) QALY
1945 — 87.8
Dominated

2137 - 79.2
Dominated

2396 — 68.7
Dominated

2660 — 37.4
Dominated
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In relation to cost-effectiveness the submission
described evidence relating to four different uses of
cochlear implantation: unilateral implantation in
children; unilateral implantation in adults; bilateral
implantation in adults; and ‘bimodal stimulation’
in adults (unilateral cochlear implant with a
contralateral hearing aid).

For unilateral implantation in adults separate
results are presented for ‘traditional implant
candidates’ (those who scored 0% without lip-
reading on speech perception tests and who
did not significantly improve when aided) and
‘marginal hearing aid users’ (those whose scores
did significantly improve).

Cost-effectiveness results

The results presented in this submission that

are most relevant to the UK NHS context are
summarised in Table 125. The source papers

from which cost-effectiveness results are quoted
are those by UKCISG,* Barton and colleagues,*
Summerfield and colleagues® and Summerfield
and colleagues.?? As these studies have been
summarised in more detail elsewhere in this report
we do not elaborate on their methods and other
results here.

Major limitations

The major limitations of the economic evidence
presented in this submission are that:

* the questions being answered are not well-
defined and have to be inferred from the
section headings; in most cases the comparator
interventions are stated in the source paper but
not in the submission

* the information presented is not based on a
systematic review or on a rigorously informed
decision model; any process of selecting studies
cited and how their quality was judged are not
described.

Summary of industry-submitted
economic evaluations

Two of the manufacturers submitted original
economic analyses that met most NICE reference
case criteria, whereas a third manufacturer
provided a narrative review of published economic
evaluations.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

The base-case cost-effectiveness ratios from
submissions are summarised in Table 126. However,
these results should be viewed with some caution.
The cost-utility estimates from Cochlear Europe
were based on an estimate of the utility gain from
unilateral cochlear implantation in adults of 0.394,
which is almost twice the typical estimate from
other studies. This high estimate was derived from
weak correlations between sentence recognition
scores and utility scores in one small study. They
also further assumed that no device failures would
involve reimplantation of a new cochlear implant.
The analyses by Advanced Bionics Europe were
clear and comprehensive in terms of the range

of costs and events captured in the model and

the range of analyses conducted. However, they
applied the same costs of assessment, surgery,
tuning/rehabilitation and maintenance to both
adults and children despite reliable evidence

from the UK that most of these costs are lower for
adults. Advanced Bionics Europe did not present
an analysis of bilateral cochlear implantation, but
suggested that this use of cochlear implantation
be appraised after better evidence becomes
available. Finally, neither the analysis submitted by
Cochlear Europe nor that submitted by Advanced
Bionics Europe included any costs for those
referred and assessed for implantation but who
ultimately did not receive a cochlear implant.
Table 126 summarises the main results of these two
submissions.

Comparison of PenTAG’s
analysis with the industry-
submitted analyses

For unilateral cochlear implantation there were
relatively minor differences in the estimated
ICERs; all base-case ICERs were less than £15,000
per QALY except for the Advanced Bionics Europe
estimate for unilateral implantation in adults
(mostly because they used relatively high paediatric
costs in their analysis). The major difference
between the industry-submitted and PenTAG
economic analyses was for bilateral implantation
in adults, for which Cochlear Europe’s estimated
ICER (of £32,900 per QALY) was some £17,000
lower than PenTAG’s estimate (£49,500 per
QALY). This difference is primarily due to the
manufacturer using a substantially higher assumed
utility gain from cochlear implantation (0.114)
than that used in PenTAG’s analysis, which was
based on an estimated utility gain from bilateral
implantation of 0.03.
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TABLE 125 Cost-effectiveness results from an NHS perspective (in 2001/2 euros or in 2005/6 pounds), corrected where miscited in the
industry submission

Comparison ICER (€/QALY) ICER (£/QALY) Source paper
Unilateral implantation in children €25,629 Barton 2006
Unilateral implantation in adults (all) €27,142 £20,595 UKCISG 2004
Unilateral implantation in adults (traditional candidates)  €25,336 £19,224 UKCISG 2004
Unila';eral implantation in adults (marginal hearing aid €33,512 £25,428 UKCISG 2004
users

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year.

These two ICERs are cited wrongly in the industry submission, and in pounds when they are in euros in the original source
(see Table 7 of UKCISG 2004%).

Currency conversion uses exchange rate of £1 = €1.54 (as used in original paper) and then inflated 4 years to 2005/6 prices
using the inflators from Curtis L, Netten A. Unit costs of health and social care 2006. Canterbury, PSSRU: University of Kent;
2006.

TABLE 126 Main results from industry-submitted economic analyses

Cochlear Europe Advanced Bionics Europe
PSA % ICERs PSA % ICERs

Policy comparison assessed Base-case ICER < £30,000/QALY Base-case ICER < £30,000/QALY
In children
Degree of deafness Severe to profound Profound
Unilateral cochlear implantation vs none  £10,542 98%* £13,337 87.8%
(profoundly deaf, aged 3 years)
Unilateral cochlear implantation vs none £17,210 79.2%
(profoundly deaf, aged 6 years)
Bilateral vs unilateral implantation £39,049 24%* NC NC
(profoundly deaf, aged 3 years)®
In adults
Degree of deafness Severe to profound Profound
Unilateral cochlear implantation vs none  £7145 100%* £20,027 68.7%
(profoundly deaf, aged 50 years)
Unilateral cochlear implantation vs none £37,012 37.4%
(severely deaf, aged 50 years)
Bilateral vs unilateral implantation £32,909 32%* NC NC

(profoundly deaf, aged 50 years)®

ICER, incremental cost-effectiveness ratio; NC, not conducted; PSA, probabilistic sensitivity analysis; QALY, quality-adjusted
life-year.

a As read off from cost-effectiveness acceptability curves in report submitted to NICE.

b All analyses comparing bilateral implantation were of simultaneous bilateral implantation.
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Probability trees used in the PenTAG model

he full probability trees used in the
construction of the model are shown in Figures for multiple health states. Table 127 summarises
55-61. In the base-case analyses a number of event | which trees correspond to which health states. The

trees are used to generate transition probabilities

probabilities were set to zero, meaning that several | probability trees correspond to the full model and
of the branches are redundant. Several of the therefore include rare events.
Death from
natural
causes TO: 'Death’
O O
Death from
surge TO: 'Death'’
Unilateral £ O O
implantation O
Abandoned TO: 'No cochlear
operation implants'
O O
Survive Voluntary TO: 'No cochlear
surgery . . ,
—="7 0 non-compliance - implants
O @)
Successful
implantation Meningitis ~ _TO: 'Meningitis' (10Meng)
— 0 © O
Cl external failure TO: 'Cl ext. fail' (I10CFail)
O O
Compliance A Clinternal failure  ~ TO: 'Clint. fail' (10Fail)
\ \ O
Major complication . TO: 'Cl maj. comp' (10Comp)
O O
Device working ~ TO: 'Dev. working' (10Work)
O O

FIGURE 55 Probability tree associated with the procedure to fit one cochlear implant. Cl, cochlear implant.
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Death from
natural causes

TO: 'Death"

Two devices
working
(20Work)

L o

Survive

O O O

O O
Voluntary TO: 'No cochlear
non-compliance implants'
=00 o
Meningitis ~ _TO: 'Meningitis' 20Meng)
D) 9
Cl external failure ~ TO: 'Cl ext. fail' (20CFail)
\
Compliance A Clinternal failure ~ TO: 'Clint. fail' (20Fail)
Y \
Major complication ~  TO: 'Cl maj. comp' (20Comp)
O O

Two devices working | TO:
\

'Dev. working' (20Work) o

FIGURE 58 Probability tree associated with health state 20Work’. Cl, cochlear implant.

TABLE 127 Summary of health states and associated probability trees

Probability tree

Figure 55
Figure 56
Figure 57
Figure 58
Figure 59
Figure 60
Figure 61

Health states in model using tree

UniSur, E3Sur
BiSur
E2Sur

20Work, 20CFail, 20Meng

20Comp, 20Fail

10Work, 10CFail, I0Meng

10Comp, |0Fail
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Appendix 10

Fitting parametric curves to survival data

General strategy

The initial stage of generating the survival curves
used to model internal device failure was to find
functional approximations to each of the individual
curves reported in both the Cochlear Europe
submission and Conboy and Gibbin.* For each
published curve several different choices were
explored (exponential, Weibull, Gompertz and
linear), with goodness of fit assessed using the
mean absolute percentage error (MAPE).%

An additional analysis of the numbers of each
type of device implanted was also performed to
generate a set of weights. Finally, these weights
are used in combination with the values generated
by the individual curves to produce a combined
survival curve for the relevant patient group.

Calculation of MAPE

The method used is derived from that outlined

in Makridakis and colleagues.®® For each time
point reported in one of the studies, the estimated
value (8(¢)) and observed value (S (¢)) were used to
generate the percentage error using the formula:

A

PE, = S(0)-5() #100
sl

From these values the MAPE is derived using the
formula:

MAPE = li‘PEt
n o=

where 7 is the number of reported values for a
particular survival curve.

Linear approximation

The general form of the survival function is:

A A

Sty=a+p*t

To generate estimates for the survival function,
ordinary least squares (OLS) regression was

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

performed with time as the independent variable
to generate estimates for alpha and beta.

Exponential distribution

The exponential distribution is uniquely defined by
a single parameter (lambda). In general:

~n{S}
t

A=

where S(¢) represents the cumulative survival
function.”” To fit curves to published data an initial
estimate of lambda (A ) is made. This estimate

is used to generate estimates of the associated
survivor function ( S(¢)). Microsoft Solver® was then
used to find the lambda value that minimises the
MAPE.

Weibull distribution
The Weibull distribution is uniquely defined by

two parameters (lambda and gamma). The general
survivor function®” can be written as:

S(t) = exp{—i * t?}
Rearranging this gives:

ln{—lnﬁ(t)} =InA+ 7 *Int
OLS regression analysis using transformed values
for each time point and the corresponding

cumulative regression is then performed to derive
estimates for lambda and gamma.

Gompertz distribution
The Gompertz distribution is uniquely defined by

two parameters (lambda and theta) and the general
survivor function®” can be written as:

§(t) = exp{%(l - expé*t)}

301



302

Appendix 10

Unfortunately there is no obvious transformation
that can be performed to generate estimates for
lambda and theta. Therefore, a solution was found
in Microsoft Excel® using the Solver® function.
Combinations of lambda and theta were analysed
and the pair that minimised the MAPE was sought.

Survival analysis in children

The cumulative survival plots reported in the
Cochlear Europe submission are reproduced in
Figure 62 alongside the data presented in Conboy
and Gibbin.%

Table 128 summarises the curve-fitting process for
paediatric cochlear implants.

Table 129 summarises the information concerning
the numbers of paediatric implants.

The combined survival function used to model the
cumulative survival of cochlear implants in children
is therefore:

S(t)=0.0095xF(t) + 0.2082x G(t)
+0.5047xH(t) + 0.2776 X (¢)

Survival analysis in adults

The cumulative survival values for several different
devices are reproduced in Figure 63 and the fitting
process summarised in Table 130. Published data
for the CI24RE and CI24M post modification are

100

98—
S B Conboy et al.
< 96— ® CI2M
.g A CI24RE
E ¢ CI4R
R v C24M
e
3 92_
g Cl22M
O

90 Conboy et al

88 T T T |

0 5 10 15 20
Time (cycles)

FIGURE 62 Paediatric cumulative survival plots for a range of cochlear implants as reported by Cochlear Europe and Conboy and

Gibbin.%

TABLE 128 Curve-fitting results for paediatric implants

Receiver/stimulator or study Functional approximation Label MAPE
Conboy 2004 Exponential F(t) 0.64%
Cl22M Weibull G(t) 0.19%
CI24RE NA NA

CI24R Weibull H(t) 0.04%
CI24M (all) Exponential J(t) 0.48%
CI24M (post) NA NA

Note: Because information on cumulative survival for the CI24RE receiver/stimulator was only available for 1.5 years the
fitting of a survival curve was unsuitable. Similarly, the number of CI24M receivers/stimulators used post modification was
not reported. We therefore excluded these from the analysis of the numbers implanted (and therefore the curve-fitting

process).
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again not used for the same reason as in the child
approximation. The values used to generate the
weights are summarised in Table 131.

The function used to generate the combined
cumulative survival curve for adult cochlear
implant users is therefore:

S(t)=0.3016xA(t) + 0.4777xB(t)
+0.2207xC(1)

TABLE 129 Number of Nucleus® implants in children as reported in the Cochlear Europe submission

Receiver/stimulator or study

Conboy 2004 377
Cl22M 8225
CI24R 19,942
ClI24M (all) 10,968
Total 39,512

Number implanted

Proportion of total implants
0.95%

20.82%

50.47%

27.76%

100%

Time (cycles)

100 CI24RE
—¥_CI24M (postmod)
CI24R CI24M (all)

99+ ® CI22M
& CI24M A CI24RE
s & CI24R
2 |
g 98 --- CI24M (all)
° V¥ CI24M (postmod)
2
£ 97
3
£
o

96

95 T T T |

0 10 20 30 40

FIGURE 63 Cumulative survival plots for a range of cochlear implants given to adults.

TABLE 130 Curve-fitting results for adult implants

Receiver/stimulator Functional approximation

Cl22M Linear
CI24R Weibull
CI24M (all) Weibull

Label MAPE
At) 0.09%
B(t) 0.02%
() 0.03%

TABLE 131 Number of Nucleus® implants in adults as reported in the Cochlear Europe submission

Receiver/stimulator Number implanted

Cl22M 9940
CI24R 15,743
CI24M (all) 7272
Total 32,955

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Proportion of total implants
30.16%

47.77%

22.07%

100%
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Appendix |1

Studies reviewed to identify
utility values for model

he following is a complete list of the studies

retrieved and examined to identify the most
valid and reliable utility and utility gain estimates
for use in the model:

1. Barton GR, Stacey PC, Fortnum HM, Summerfield

AQ. Hearing-impaired children in the United
Kingdom. IV: Cost-effectiveness of pediatric
cochlear implantation. Ear Hear 2006;27:575-88.

2. Cheng AK, Rubin HR, Powe NR, Mellon NK,

Francis HW, Niparko JK. Cost-utility analysis of the
cochlear implant in children. JAMA 2000;284:850—

6.

3. Francis HW, Chee N, Yeagle J, Cheng A, Niparko
JK. Impact of cochlear implants on the functional
health status of older adults. Laryngoscope
2002;112:1482-8.

4. Krabbe PF, Hinderink JB, Van Den Broek P. The

effect of cochlear implant use in postlingually deaf
adults. Int | Technol Assess Health Care 2000;16:864—

73.

(€24

Lee HY, Park EC, Joong KH, Choi JY, Kim HN.
Cost-utility analysis of cochlear implants in Korea
using different measures of utility. Acta Otolaryngol
2006;126:817-23.

6. O’Neill C, O’Donoghue GM, Archbold SM,
Normand C. A cost-utility analysis of pediatric

cochlear implantation. Laryngoscope 2000;110:156—

60.

7. O’Neill C, Archbold SM, O’Donoghue GM,
McAlister DA, Nikolopoulos TP. Indirect costs,

cost-utility variations and the funding of paediatric
cochlear implantation. Int | Pediatr Otorhinolaryngol

2001;58:53-7.
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8.

10.

11.

12.

13.

14.

Palmer CS, Niparko JK, Wyatt JR, Rothman M, de
Lissovoy G. A prospective study of the cost-utility of
the multichannel cochlear implant. Arch Otolaryngol
Head Neck Surg 1999;125:1221-8.

Summerfield A, Stacey PC, Roberts KL, Fortnum
H, Barton GR. Economic analysis and cochlear
implantation. Int Congr Ser 2003;1254:313-19.

Summerfield AQ, Marshall DH, Archbold S. Cost-
effectiveness considerations in pediatric cochlear
implantation. Am | Otol 1997;18(6 Suppl.):S166-8.

Summerfield AQ, Marshall DH, Barton GR, Bloor
KE. A cost-utility scenario analysis of bilateral
cochlear implantation. Arch Otolaryngol Head Neck
Surg 2002;128:1255-62.

Summerfield AQ, Barton GR, Toner J, McAnallen
C, Proops D, Harries C, et al. Self-reported benefits
from successive bilateral cochlear implantation

in post-lingually deafened adults: randomised
controlled trial. Int | Audiol 2006;45(Suppl. 1):S99-
107.

UK Cochlear Implant Study Group. Criteria of
candidacy for unilateral cochlear implantation is
postlingually deafened adults. II: Cost-eftectiveness
analysis. Far Hear 2004;25:336-60.

Wyatt JR, Niparko JK, Rothman ML, de Lissovoy
G. Cost effectiveness of the multichannel cochlear
implant. Am | Otol 1995;16:52-62.

Wyatt JR, Niparko JK, Rothman M, de Lissovoy G.
Cost utility of the multichannel cochlear implant
in 258 profoundly deaf individuals. Laryngoscope
1996;106:816-21.
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Ranges and distributions used in the
probabilistic sensitivity analysis
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Appendix 13

Speculative cost-effectiveness acceptability
curves for a range of bilateral utility gain values

Children

As stated previously (see Chapter 5, Safety and
reliability of cochlear implants — children and
adults) our systematic review of utility values
discovered no studies in children in which the
incremental gain associated with using two cochlear
implants versus one was measured or elicited.

We therefore made the provisional modelling
assumption that the utility gain in children would
be the same as in adults.

This assumption is incorporated into the PSA
outputs generated for the comparison of bilateral
and unilateral cochlear implant use (see Chapter
7, Results of cost-effectiveness in prelingually
implanted profoundly deaf children). We felt

that because of the extreme uncertainty in this
key parameter we would also generate a set of
speculative, hypothetical CEACs corresponding to
a range of possible estimates for this parameter.

In the absence of any data to inform this analysis
we have assumed that the standard error is
one-half of the central estimate and used

these values to parameterise a range of beta
distributions. The results for both early (implant
age 1.5 years) simultaneous and early sequential
bilateral implantation compared with unilateral
implantation are presented graphically in Figures
64 and 65 and tabulated in Table 133.

Adults

The systematic review of studies that produced
utility estimates highlighted one study in which
the incremental benefit associated with bilateral
compared with unilateral implantation was elicited.
This study was, however, very small (n =24) and
had a short-term follow-up period (9 months). The
resultant parameter estimate is, therefore, subject
to a high degree of uncertainty.

We therefore produced CEACs for a range of other
possible parameter estimates for adults in the same
way as for children. The results are summarised

in Table 134 numerically and in Figures 66 and 67
graphically.

Probability technology is cost-effective

I I I
0 20 40

Willingness to pay threshold (£000)

I I |
60 80 100

FIGURE 64 Indicative cost-effectiveness acceptability curves for a range of utility gain values associated with simultaneous paediatric

bilateral implantation.
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Probability technology is cost-effective

I I I I I |
0 20 40 60 80 100

Willingness to pay threshold (£000)

FIGURE 65 Indicative cost-effectiveness acceptability curves for a range of utility gain values associated with sequential paediatric
bilateral implantation.

TABLE 133 Indicative probabilistic sensitivity analysis outputs for a range of values associated with the incremental utility gain for
paediatric bilateral cochlear implantation

Mean utility gain

0.02 0.04 0.06 0.08 0.1
Range used 0.0004-0.04  0.001-0.079  0.0012-0.112 0.002-0.158  0.002-0.198
Likelihood simultaneous implantation cost-  0.2% 11.9% 35.2% 58.8% 72%
effective at £20,000/QALY
Likelihood simultaneous implantation cost-  3.0% 40.1% 67.5% 83.9% 90.2%
effective at £30,000/QALY
Likelihood sequential implantation cost- 0% 3.3% 15.4% 35.1% 49.0%
effective at £20,000/QALY
Likelihood sequential implantation cost- 0.3% 19.8% 44.4% 66.5% 78.6%

effective at £30,000/QALY

TABLE 134 Indicative probabilistic sensitivity analysis outputs for a range of values associated with the incremental utility gain for adult
bilateral cochlear implantation

Mean utility gain

0.02 0.04 0.06 0.08 0.1
Range used 0.0004-0.034  0.001-0.079  0.0012-0.112 0.002-0.158  0.002-0.198
Likelihood simultaneous implantation 0% 5.0% 24.1% 42.5% 61.0%
cost-effective at £20,000/QALY
Likelihood simultaneous implantation 1.0% 25.9% 55.5% 71.3% 82.8%
cost-effective at £30,000/QALY
Likelihood sequential implantation cost- 0% 1.2% 12.0% 27.5% 44.4%
effective at £20,000/QALY
Likelihood sequential implantation cost- 0.2% 13.4% 38.7% 57.0% 73.5%

effective at £30,000/QALY
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Probability technology is cost-effective

T T T T T |
0 20 40 60 80 100
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FIGURE 66 Indicative cost-effectiveness acceptability curves for a range of utility gain values associated with simultaneous adult
bilateral implantation.

Probability technology is cost-effective

T T T T T |
0 20 40 60 80 100

Willingness to pay threshold (£000)

FIGURE 67 Indicative cost-effectiveness acceptability curves for a range of utility gain values associated with sequential adult bilateral
implantation.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

317






DOI: 10.3310/htal 3440

Health Technology Assessment 2009; Vol. 13: No. 44

Appendix 14

Ongoing trials

Ongoing cochlear implant trials on
the National Research Register,
18 October 2007

The NRR shows the following eight ongoing trials
(see following section for details):

1. Candidacy of cochlear implants and hearing
amplification devices in the Cambridgeshire
area.

2. Cortical activity in cochlear implant users — a
positron emission tomography study.

3. Maximising outcomes for adult cochlear
implant users by auditory training (Bradford
and Nottingham studies).

4. Quality of life of patients with binaural hearing
aids and bilateral cochlear implants.

5. Health-related quality of life in children and
adolescents with cochlear implants.

6. Improving outcomes for users of cochlear
implants and bilateral cochlear implants by
measuring primary psychophysical modifying
speech processors and fitting schemes.

7. The effect of cochlear implantation on middle
ear mechanics.

NRR multicentre ongoing trials

Record #1 of 1

TI:Candidacy of cochlear implants and hearing
amplification devices in the Cambridgeshire area

PI:N0544194751
PR:Cambridge Consortium — Addenbrookes
RE:Eastern Regional Office

MR:We wish to calculate the prevalence of patient
suitability (on audiological criteria) for cochlear
implants and hearing amplification devices
among patients who have undergone audiological
investigations in hospitals in England.

MT:Aim: assessing the prevalence of candidacy
for cochlear implants and hearing amplification
devices among the patients previously assessed at
audiology departments of selected hospitals

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

1&#8722; All patients in audiology database
searched for audiological criteria for cochlear
implants and hearing amplification devices.
2&#8722; Notes of patients fitting audiological
criteria in certain/borderline cases are assessed for
medical and otological exclusion criteria.
3&#8722; Outcome: suitability of patients grouped
as candidates or not. This does not entail the
device being offered because of resource restriction.
OU:Prevalence for candidacy for cochlear implants
and hearing amplification devices in patients

who have been investigated in selected hospitals’

audiology departments.

MC:This record is from the lead centre of a
multicentre study.

EC:06/MRE05/11

PC:Addenbrooke’s Hospital
SD:3/8/2005

ED:3/8/2008

ST:Ongoing

AU:Mr Elias Koury

AD:ENT

F1:Own account

PK:MeSH terms not yet assigned
NRR participant centre ongoing trials
Record #1 of 4

TI:Cortical activity in cochlear implant users — a
positron emission tomography study
PI:N0063116034

PR:Christie Hospital NHS Trust

RE:North West Regional Office
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MR:Which areas of the auditory cortex are involved
in patient response to cochlear implants?

MT:Neuroactivation study with FDG PET
OU:Patient response

MC:This record refers to a multicentre study led by
another centre

LC:Manchester Royal Infirmary Hospital
SD:1/1/2002

ED:31/12/2008

ST:Ongoing

AU:Dr D Hastings

AD:North West Medical Physics, Christie
Hospital NHS Trust, Wilmslow Road, Withington,
Manchester, M20 4BX

PH:0161 446 3546

PN:RBV

PT:Greater Manchester Cancer Programme
F1:Royal College of Surgeons of Edinburgh
F3:140000

F4:NHS R&D Support Funding
F5:2007/08

PK:MeSH terms not yet assigned

Record #2 of 4

TI:Maximising outcomes for adult cochlear
implant users by auditory training

PI:N0050182727

PR:Bradford Teaching Hospitals NHS Foundation
Trust

RE:Northern/Yorkshire Regional Office

MR:Cochlear implantation is a surgical and
therapeutic intervention that restores useful
auditory sensations to people who are profoundly
deaf and who do not benefit materially from

acoustic hearing aids. The aim of this research is to
measure the effectiveness of a computer-based, self-
administered auditory training package designed
to improve the speech perception abilities of adults
who perform poorly with their cochlear implants.
The training package will be implemented on
laptop computers and used by patients in their
own homes. If successful the training package will
reduce the need for costly one-to-one speech and
language therapy.

MT:The research planned with cochlear implant
users follows on from work that has been carried
out with normally hearing listeners who listen to
speech through simulation of a cochlear implant
system. The study has developed auditory
training packages based around discriminating
between quasi-minimal pairs of words and around
discriminating words in sentences.

The study intends to evaluate the effectiveness of

a training package that includes both word- and
sentence-based auditory training. Participants will
be eight cochlear implant users who have limited
speech recognition abilities. An initial meeting
between the investigators and each participant

will take place at the local cochlear implant
programme. Thereafter, all training and testing will
be carried out in participants’ own homes.

Participants will carry out extensive auditory
training via laptop computers. Participants will

be asked to complete an hour of training a day, 5
days a week, for a period of 3 weeks. They will be
asked to complete half an hour of word training
and half an hour of sentence training each day.
Tests of speech perception will be administered on
four occasions to allow the study to evaluate the
effectiveness of auditory training.

SA:The lead surgeons at Nottingham and Yorkshire
have agreed to identify suitable participants for
this study. Suitable participants will be approached
by clinicians at the cochlear implant programmes.
The study intends to include participants who

have limited speech perception abilities as they

are seeking to develop a training package that will
improve the speech perception skills of people who
perform poorly with their implants. Participants
will be native speakers of British English, as all of
the tests of speech perception are administered

in English. The study intends to recruit eight
participants to this study; four will be recruited
from the Bradford Teaching Hospitals NHS Trust.
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OU:Improvement on a test of sentence recognition,
which will be administered at baseline and after 1,
2 and 3 weeks of training.

Al:This research study is being undertaken as
part of a PhD degree at the University of York.
Educational supervisor is Professor Quentin
Summerfield, Department of Psychology. Tel:
01904 432913. Email: ags1@york.ac.uk.

MC:This record refers to a multicentre study led by
another centre.

LC:University of York
EC:05/Q1205/258
SD:25/1/2006
ED:31/3/2008
ST:Ongoing

AU:Dr Paula Stacey

AD:Division of Psychology, Nottingham Trent
University, Burton Street, Nottingham, NG1 4BU,
UK

PH:07977 448415
EM:p.stacey@psychology.york.ac.uk

F1:Deafness Research UK (the Hearing Research
Trust)

PK:MeSH terms not yet assigned

Record #3 of 4
TI:Maximising outcomes for adult cochlear
implant users by auditory training

PI:N0192182458
PR:Nottingham University Hospitals NHS Trust
RE:Trent Regional Office

MR:Cochlear implantation is a surgical and
therapeutic intervention that restores useful
auditory sensations to people who are profoundly
deaf and who do not benefit materially from
acoustic hearing aids. The aim of this research is to
measure the effectiveness of a computer-based, self-
administered auditory training package designed
to improve the speech perception abilities of adults

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

who perform poorly with their cochlear implants.
The training package will be implemented on
laptop computers and used by patients in their
own homes. If successful the training package will
reduce the need for costly one-to-one speech and
language therapy. Secondary research objectives:
n/a.

MT:Case—control and questionnaire.
SA:Participants will be native speakers of British
English who have limited speech perception
abilities.

OU:Improvement on a test of sentence recognition,
which will be administered at baseline and after

1, 2 and 3 weeks of training. Secondary outcome
measures: improvement on tests of consonant and
vowel recognition, which will be administered at

baseline and after 1, 2 and 3 weeks of training.

MC:This record refers to a multicentre study led by
another centre.

LC:University of York

SD:15/5/2006

ED:1/10/2007

ST:Ongoing

AU:Professor G O’Donoghue

AD:Queens Medical Centre, University Hospital
Nottingham NHS Trust, Derby Road, Nottingham,
NG7 2UH, UK

PH:0115 9249924

FA:0115 9249924
EM:g.0’donoghue@nottingham.ac.uk/

PN:RFKRA

P1:Optimising care for the management of
common ENT conditions

F1:Deafness Research UK
F2:406:YOR:PS
F4:NHS R&D Support Funding

F5:2006/07
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PK:MeSH terms not yet assigned

Record #4 of 4
TI:Quality of life of patients with binaural hearing
aids and bilateral cochlear implants

PI:N0265147240

PR:University Hospital Birmingham NHS
Foundation Trust

RE:West Midlands Regional Office

MR:To investigate the quality of life of patients
with hinatmrai hearing aids and bilateral cochlear
implants. To design and validate questionnaires
that measure the quality of life of these patients.

MT:The study sample for this study will consist

of patients from the UK National Health Service
(NEd) who have received two hearing aids or
cochlear implants. The clinicians at their own
audiology centres will ask them if they would like
to participate in the study and inform them that

it will only involve filling in a questionnaire. It will
also be emphasised that their participation or lack
of it will not affect their treatment and that the only
person who will know their responses will be the
chief investigator as the questionnaires will be sent
directly to the University of Southampton.

Patients agreeing to participate in the study will be
given an envelope containing an information sheet
(with the contact details of the chief investigator
too), a consent form, an open-ended questionnaire
and a prepaid envelope. The contents of the
envelope are attached to the form. Patients will

be able to fill in the questionnaires in their own
homes. Questions will aim to prompt responses
about the patients’ views of how the second hearing
aid or cochlear implant has changed their lifestyle,
comparing their present quality of life to when they
had only one aid or implant.

The responses from the open-ended questionnaire
will then be used to develop a closed-ended
questionnaire for the same purposes. These
questionnaires will eventually be validated with
the help of more patients from the NI-IS during
the next stage of the PhD. It is envisaged that

the same cochlear implantees will be used for the
validation process of the implant questionnaire (as
the number of bilateral implantees in the country
is limited) but different patients will be asked to
participate in the validation process of the hearing
aid questionnaire. The validation of the closed-

ended questionnaires will involve separate MREC
approval.

SA:Hearing aid patients — some of these patients
might be taking part in the Modernising

Hearing Aid Services programme, which is
happening across the UK. This involves filling in
questionnaires, which do not affect the present
study or vice versa. Cochlear implant patients —
these patients are taking part in a multicentric
study on the benefits of bilateral implantation. It
involves studies on speech recognition in noise and
the ability to localise sounds in an echo chamber.
Once again these studies will not interfere with this
study or vice versa.

OU:Unknown

MC:This record refers to a multicentre study led by
another centre

EC:03/11/112
SD:7/8/2004
ED:7/8/2008
ST:Ongoing
AU:Mr H Cooper

AD:Audiology, Selly Oak Hospital, Birmingham,
B29 6]D, UK

PH:0121 627 1627

PN:RRK

PT:Neurosciences and ageing
F1:Unfunded

F4:NHS R&D Support Funding
F5:2007/08

F6:12500.24

PK:MeSH terms not yet assigned
NRR single centre ongoing trials
Record #1 of 3
TI:Health-related quality of life in children and

adolescents with cochlear implants

PI:N0013192684
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PR:Guy’s and St. Thomas’ NHS Foundation Trust
RE:London Regional Office

MR:To evaluate the health-related quality of life of
established paediatric cochlear implant users from
St Thomas’ Hospital Paediatric Cochlear Implant
Programme, aged 4-16 years, via a generic, health-
related quality of life questionnaire — KINDLr
(Ravens-Sieberer U, Bullinger M. Fragenbogen zur
Erfassung der gesundheitsbezogenen Lebensqualitat bei
Kindern und Jugendlichen. Hamburg: University of
Hamburg; 2000.)

MT:A qualitative cross-sectional study to

investigate self-reported health-related quality

of life questionnaire (HRQoL) ratings obtained
from paediatric cochlear implant users and their
parents using a standardised generic HRQoL
questionnaire, and a qualitative component in
which the key HRQoL issues for paediatric cochlear
implant users will be explored through small focus
groups containing children and adolescents with
cochlear implants.

SA:71

OU:The primary outcome measure is the total
score from the HRQoL questionnaire, the
KINDLr. The raw total score will be transformed
to a standardised score out of 100 so that total
scores from the different versions of the KINDLr
questionnaires can be compared. Domain scores
will also be obtained for each domain within the
questionnaire.

MC:This record refers to a single-centre study.
SD:4/12/2006

ED:4/11/2007

ST:Ongoing

AU:Miss Emma Stark

AD:St Thomas’, Lambeth Palace Road, London,
SE1 7EH

PH:020 7188 2197
EM:emma.stark@gstt.nhs.uk
PN:RJ1

PT:Improving children’s health and quality of life

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

F1:0wn account

F4:NHS R&D Support Funding
F5:2007/08

F6:7351

PK:MeSH terms not yet assigned

Record #2 of 3

TI:Improving outcomes for users of cochlear
implants and bilateral cochlear implants by
measuring primary psychophysical modifying
speech processors and fitting schemes

PI:N0265147271

PR:University Hospital Birmingham NHS
Foundation Trust

RE:West Midlands Regional Office

MR:Many users of unilateral cochlear implants can
achieve a high degree of spoken word recognition
when the speech is presented in quiet. However,
even the most successful users experience difficulty
in the presence of competing sounds and are

poor at identifying where sounds come from.

Our research aims to improve speech reception

in noise. In one part of this we are investigating

a new method for fitting bilateral implants, so

that the same frequency band of speech results

in stimulation of matched regions of the two
cochleae. We have demonstrated that this matching
is a necessary first step to allow patients to make
full use of between-ear differences, in order to
localise sounds and to extract speech from noisy
backgrounds. We have also argued that the majority
of existing cochlear implant speech processors,
which preserve only the slowly varying ‘envelope’
information, are unlikely to permit full use of these
binaural timing cues even when the electrodes

are matched. To test this we have proposed a

series of experiments to examine the conditions
under which patients better hear speech in noisy
situations and to localise sounds. The results should
guide the selection of speech processing strategies
used in monolateral and bilateral implants. We
have funding from the Royal National Institute for
Deaf People (RNID) for this project.

MT:Our overall strategy for the psychophysical
experiments is to use stimuli that are relevant for
the perception of speech whilst being sufficiently
tightly controlled to allow generalisable conclusions
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to be drawn from the results. Because the number
of bilaterally implanted listeners, although
growing, is still quite small, we focus on detailed
measurements with about four implant users per
experiment, backed up by parallel studies with
normally hearing users. This dual approach has
been very successful in unilateral studies that

we have published, yielding similar results with
acoustic and electric stimulation. This permits us
to fine-tune experimental design using normal
listeners, allowing the most efficient use of implant
users’ time. When appropriate, additional tests with
monolaterally implanted users will be performed.

The psychophysical experiments with implant
users will generally use 2us/phase biphasic pulse
trains presented in monopolar (‘MPI+2’) mode,
presented at a comfortable and loudness-matched
level in each ear. There are 10 bilaterally implanted
adult users of the Cochlear Limited C124 device
seen at Birmingham Selly Oak Hospital. There

are about 300 monolaterally implanted adult users
of the Cochlear Limited C124 device seen there.
Our psychophysical experiments use the SPEAR3
processor, which allows bilateral stimulation
together with precise control of the timing between
the two devices. This is controlled via specialised
software.

The parallel psychoacoustic experiments will be
performed at the Cambridge MRC-CB]] and are
covered by separate ethical approval.
SA:Clinicians in audiology at Selly Oak Hospital
will identify prospective candidates who have

a bilateral cochlear implant or a monolateral
cochlear implant and a willingness to take part and
the agreement of their audiologist and surgeon.
OU:Unknown

MC:This record refers to a single-centre study
SD:17/9/2004

ED:17/9/2008

ST:Ongoing

AU:Mr H Cooper

AD:Audiology, Selly Oak Hospital, Birmingham,
B29 6]D

PH:0121 627 1627

PN:RRK

PT:Neurosciences and ageing

F1:Medical Research Council

F4:NHS R&D Support Funding

F5:2007/08

F6:12500.24

PK:MeSH terms not yet assigned

Record #3 of 3

TI:The effect of cochlear implantation on middle
ear mechanics

PI:N0013164881

PR:Guy’s and St. Thomas’ NHS Foundation Trust

RE:London Regional Office

MR:Does a cochlear implant alter the mechanics of
the middle ear?

MT:During implant operation the middle ear
mechanics will be assessed by laser Doppler

vibrometry.

SA:10 patients undergoing cochlear implants will
be recruited into the study.

OU:Whether the mechanics of the middle ear are
affected by the implant.

MC:This record refers to a single-centre study
SD:1/10/2006

ED:1/10/2009

ST:Ongoing

AU:Mr Alec Fitzgerald O’Connor

AD:Ear Nose & Throat, 2nd Floor, Lambeth Wing,
St. Thomas’ Hospital, Lambeth Palace Road,
London, SE1 7EH, UK

PH:020 7188 2190

EM:Alec.FitzgeraldOConnor@gstt.nhs.uk

PN:R]1
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