i N®D @HQIP

The ROYAL COLLEGEof KUBA;TPHT Healthcare Quality
OPHTHALMOLOGISTS Improvement Partnership

National Electronic Glaucoma
Surgery and Visual Field
Preservation Audit:
Feasibility Report

A report commissioned from T he Royal College of
Ophthalmologists National Ophthalmology Database Audit by the
Healthcare Quality Improvement Partnership

January2017



CKS w/ hLKGIK bh5 !'dzZRAG ¢CEXXXXXBEXXXXXXXXXXXXXBXXXXX

EXECULIVE SUIMIMALY ... ittt ettt e e sk e e e e e e e et e e e e e s e s n e et e e e e e e nn b e e e e e e e e nnnbrnneeeeesaann 5
1T [T T 6
Feasibility for a National Audit of GIaUCOMIAL...........coiiviiiiiiii e 7

2 FTod (o [ (o 11 ] o PP 8

Context of the feasibility STUAIES...........ccoiii e e e e e e e e s 9

Aims of the Glaucoma Feasibility AUCIL.............cooviiiii e e e e e e 10

Stakeholder ENQAgEMENL..........oooii it e e e e e e e e e e e e aaaaaaaeaaaaaeaaeaaseassassaaannsnnnnnnes 10

Part1-¢ NI 6 SOdzf SOG2Ye& { dzZNASNE ! dZRAGXXXXXXXXXXXXXDPDX XX

1Y/ 1=1 { g To o (0] (oo | Y/ 12

Data extaction fromM EIMRS...........uuiiiiii ittt e st e e e e s s e e e e e e s nnbbaeeeeeeeaans 12
Inclusion and exclusion criteria for the trabeculectomy feasibility audit...............cccooveeeiniiiiiinnnn. 13
Feasibility Study Candidate Outcome Metrics for ConsideratiQn...............eeeeeveeeiiiiiiiiiieeeeeeeeeeeneeen, 13
SUIQICAl CaSE COMPIEXITY ... .ueeiiieeiiiit et e e et e e e e e e e e e e r e e e e e et e e e e e e e e e annnrreeeeas 13
Composite outcome definition for case complexity analySES..........cccvvviiieeriniiiiiiiieee e 14
STALISTICAI ANBIYSIS. ...ceiieiiietiiei et e e et e e e e e e b e e e e e e e e e s b r e e e e e s e ae s 14
RS2 ] PO PRRRTP 15
(@ 0= = 110 1 PP PPPPEPPR 15
YU (0 [<T 0] o = PP ETTRPPPPPP 18
oY1= o | PR 20
PrEOPEIAtIVE STATUS........eeeiiiieiiiiieie e e e et e e e e e e s e e e e e e e s e b e e e e e e e e an bbb e e e e e e e sanbbnreeeeeeannns 21
PrEOPEIatiVE VA ... ettt e e e et e e e e e ekttt e e e e e s bbb e e e e e e e e e e e e e e e aaa 21
Pre-operative CoPatNOIOgY...........oiiiiiiii et 22
ST LS = 1 L PP PUPPPPUPRPTPTPN 24
PreOPEratiVe TOP.......ci et e e e et e e e e e bbb e e e e e e e e e e e e e e e 25
POSEOPErative OCUIAK STALUS..........coooiii it e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s s aaaanaanns 28
Postoperative IOP thre@0oNnths POSESUIGEIY.......uuiiiiiiiiiiiiiie et e e e e e s 28
Postoperative IORINEYEAr POSESUIGEIY......cciiiiiiee e e e et e e e e e e e e e e e eeaeaaaaans 30
Postoperative |OHRIVE YEArS POSISUINGEIY......c.iuuuiriieeeeeiaiiireeeeeeassisteeeeeeessasirsrereeesaansbeneeeeeeeannnees 32
Cumulative frequencies for pesperative IOP athree months, one year and fiwears postsurgery34
POSEOPEIAtiVE OCUIAE STALUS.....ceiiiiiiiiiiiie ettt e e e e e e e e e s e e e e e e e e s nnnneeeeeas 36
IOP change from baseline tioree month postoperatively.............ooouviieieeiiiiiiiiiiie e 36
IOP chang&om baseline taneyear poStoperatively............eeevieiiiiiiiiiieee e 38
IOP change from baseline fiwe years postoperatively...........ccovuviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee, 40
VA loss from baseline three months postoperatively...........ceevviiviiiiiiieie s 42
(C1F= T8 (oo g F= W1 =T o= 11T o 1SR SPR PRI 43
Pre-operative MEdICALION USE..........uuiiiiiiiiiiiiiiee e ettt e et e e e e e e e e e s et r e e e e e s e aannrreeaeeas 43
POStoperative MEdICALION USE........cciiiiriiiiiee ittt e e ettt e e e e e e e e s b e e e e e e s s snrre e e e e e e annnes a4
YU o (o= M@ 11 (oo ] 1 SO PRPPP PP 48
L@ 10 {oTe] g T=T0 [= 11 01110 ) LSS 48
Outcomes abneyear POSIOPEIALIVEIY...........uuuuuiiiiiiiieeieeeeeee ettt e e e e e e e e eeneeaeeenees 438
RiSK MOEl TOr FAIIUIE ... .t e e e e e e e e e e aaaeens 51
Unadjusted trabeculectomy surgery results émrgeons and centres anhe year postoperatively.....53

National Electronic Glaucoma Surgery and Visual Field Preservation Audit Feasibility Report



Case complexity adjusted trabeculectomy results for surgeons and cenives gear postoperatively

.................................................................................................................................................... 54
Cortlusions for the Trabeculectomy Surgery audit............cccvveieieoiniiiiiiee e 56
YIS To o = = VPP PP EPRPPP PRI 56
EffECTIVENESS OF SUMGBIY ... .ttt e e e e e e e e e et e e e e e s e nnr e eeeas 56
Risk model and adjustment of outcomes for case COMPIEXILY.........ccuvvreerieriiiiiiiiee e 56
Pat2-+ Addzt f CASERA ! dZRAG XXXXXXXXXXXXXXXXXXXXXXXXXX
2 FoTod (o [ (o 11 ] o N 57
Y11 oo PP RRP PP PPRPP 58
INCIUSION @Nd EXCIUSION CIIEEIIA.......vvveiieie ettt e e e s e e e e et r e e e e e e e nnbreeeaees 58
VISUAL FIEIH TYPE. ..ottt e e e e e e e e e e e e e e e e e e eeas 58
GlauCOmMa IIGIDIITY......eeeeeeeee e e e e 58
Candidate Metrics used fOr SErviCe ASSESSILENL..........uuurirririiiiiiiiieiieeeerrreeereereaeeeaaaaaaaeeaeeasaaasaaaaans 59
Reliability of VF MeRIremMENtS taKEN.........ooiiiiiii et e e e e e e e e e aaa s 59
Glaucoma severity ClasSIfiCatiQn...........ccoccciiiiiiiieee e ——— 59
Speed (rate) of visual field 0SS iN ClINICS ... 60
9A0GAYIFIGSR WNRA1Q 2F OQAradz.f.. .FASLR..f.244..00LAPRySaa
Frequency of visual field testing in CHNICS.........uuuiiiiiiiiiiiieeee e 62
1S U PRSP 63
RV AT U= U L= [ I (= PSPPSR 63
Visual field tests classified as from patients with glauCcoma..............cccceeeeviiiiiiiiee e 63
Visual fields for those classified as having glaucama.....................cco oo, 63
Patients With gIAUCOMIAL...........uuiiiiiiiiiiiie e r e eeeeeeeees 64
Reliability Of VF MEASUMEMENLS......cciiiiiiie e e e e e e e e e e e e e e e e aaaaaaaaas 64
Stage of VF 10SS at PreSentatiQn.............ooooiiiiiiiiii i e e e e e e e e e e e aaaaa e 64
Frequency of visual field teSHING...........cocoi i 66
Speed (rate) of visual field 10SS iN ClINICS ... 67
LOSS Of SIGNE YEALS....eeeieiieeeeieeeee e e e e e e e e e e e e e e e 70
Conclusions for the Visual Field AUIL.............eeeiiiiiiiiiiie e e e e e 71
Data completeness and QUATITY............eiiiiiiiiiiiieee e e e e e e as 71
COMPATALIVE ANAIYSES. ....coiiiiieieei et e e e e e st e et e e e e s b et e e e e e e nbbe e e e e e e e annnne 71
Feasibility of a National Audit for GIaUCOMIA...............cooiiiii e 72

Recommendations for improving the feasibility of a national glaucoma surgery electronic audif72
ViSUAI FIeld PrESEIVALION. .. ...cii ittt ee ettt e e e e e e st e e e e e e s naaae e e e e e e e snsraneeeeeeeanns 73

Recommendations for improving the feasibility of a national glaucoma visual fields electronic.&iBdit

F U 11 (o] £ o 1] o OO P PEPPP S PPPPPPPPPPN: 74
Appendix 1. Feasibility Study Candidate Outcome Metrics for Consideration..............cccccveeeeeerencnnnn /S
Appendix 2. Inclusion and exclusion criteria for case complexity analyses.............ccccccoiiiiiiiiiiiines 77
Appendix 3. Interpreting the Trabeculectomy Results Graphs...........coooiiiiiiiiiee 78
F Y o] o1 Lo [ B €1 [0 LT = 1 o YU 79
APPENTIX 5. LISt OF FIGQUIES. ...ceeiiiiiiiiee ettt et e et e e e e e e e e e e e aeaaaaeaaaeeeeaeeans 81
APPENTIX B. LISt OFADIES. ...ttt e e e e e e e e e e e e e e e e e e e e e e 83

National Electronic Glaucoma Surgery and Visual Field Preservation Audit Feasibility Report



RCOphth Project Clinical Lead

Professor John M SparrovConsultant Ophthalmologist and Honorary Professor of Ophthalmic Health

Services Research and Applied Epidemiology

RCOphth Project Executive Lead
Ms Kathy Eansc Chief Executive, Royal College of Ophthalmologists

The RCOphth NOD Audit Project Office:
Ms Beth Barneg Head of Professional Standards

Ms Martina Olaitarg RCOphth NOD Audit Project Support Officer

The Royal College of Ophthalmologists

18 Stephason Way

London

NW1 2HD

Tel: +44 (0) 20 7935 0702 Fax: +44 (0) 20 7383 5258 Email:noa.project@rcophth.ac.uk

The RCOphth NOD Delivery Unit:

Mr Robert L Johnstog Consultant Ophthalmologist
Mr Paul Hery John Donachie Medical Statistician
Ms Irene M Strattorr Senior Medical Statistician

Professor Peter Scanl@Consultant Ophthalmologist

Gloucestershire Retinal Research Group Office

Above Oakley Ward

Cheltenham General Hospital

Gloucestershire

GL537AN

Phone: 03004 22 2852 Email:ghntr.nod@nhs.net

National Electronic Glaucoma Surgery and Visual Field Preservation Audit Feasibility Report


mailto:noa.project@rcophth.ac.uk
mailto:ghn-tr.nod@nhs.net

This feasibility study was commissioned by HQIP as part ofiandbOphthalmology Audit withhiie Royal
College ofbphthalmologists as the Auditd¥ider.

Glaucoma accounts for approximately 10% of people registered as sight impaired or severely sight impaired
in the UK. In people over 40 years in tHK the prevalence of glaucoma is approximately 2%, with a further

3% to 5% of people having risk factors or equivocal signs of possible glaucoma. In England and Wales this
amounts to approximately half a million individuals with glaucoma and three gaaiea million people at

risk of developing glaucoma, generating a service demand of approxinhatetyillion clinical visits annually.

The only known effective treatment for glaucoma is lowering of intraocular pressure (IOP), regardless of the
pre-treatment pressure. Once treatment has commenced lifelong chronic disease monitoring is necessary to
maintain disease control, with treatment escalations as necessary. Vision loss from glaucoma cannot be
recovered and treatment is aimed at preservation of rentajrsight. Most patients are treated with eye drops

alone, laser treatment and surgery are however necessary in a proportion of affected individuals.

This report includes two feasibility studies for possible national glaucoma dadiésl ordata colleced using
electronic medical record systems (EMiR)part of routine careand computerised visual fielgsts that are

linkedto EMR.

Part 1 addresses glaucoma surgery, trabeculectomy, which is the most frequently undertaken glaucoma
surgical procedurgduring the 20152016 year there wer8,438NHS funded trabeculectomy operatiorihis
surgery is reserved for people whose eyes are more severely affected by glaucoma and remains the most

effective IOP lowering treatment.

Part2 addresses visual field ggervation in five large glaucoma care delivery centres. The lowering of IOP

through all available methods is directed towards the ultimate gopre$ervation of sight which is measured
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clinically by means of a (computerised) visual field (VF) estWl GSNI 3SQ @+t dz2S 2F (KS

is used here to evaluate the extent of visual damage and its speed of progress through time.

Findings

The surgical studyvolving around 9,000 operatioss highlighted a number of key challenges whiclildo
need to be overcome for a meaningful national audit to be feasitiese include:
91 High levels of missing data
o A proportion of EMR enabled centres are currently not using the EMR throughout the patient
pathway. This arises due to mixed use of EMR @agkr record systems where surgery is
recorded on the EMR but prand postoperative outpatient data are recorded in paper notes
only. Fully implementing the EMR for both theatre and outpatient use would address this
issue
0 Missing historic data from pat visits which took place prior to the local implementation of
the EMR
9 Lack of integration of visual field data with clinically collected EMR data
0 Visual field testing measures glaucoma damage to vision and as such is fundamental to
understanding succasor otherwise of long term treatment. Many centres currently do not
fully utilise the EMR functionality which provides for integration of visual field data with
clinical EMR data. Long term surgical success in terms of preservation of vision could¢herefo
not be assessed for the majority of centres which forced a reliance of the proxy measure, IOP

lowering, which itself was subject to high levels of missing data.

Within the limitations note above there weenumber of importanpositive messageshichemergedfrom
the exercise:
1 A substantial majority of patientsndergoing surgery experience a clinically meaningfduction in
IOP of around 8mmHg
9 Pressure reduction on average is maintained, with relatively minor attrition, over atfleasears
1 Sringent composite criteria for success and partial success (glaucoma drops needepeadtvely)
demonstrated that only around a quarter of operations faibak yearagainst strict success criteria
1 A tentative risk prediction model with an encouragi©Stat of 0.8 has been derived for case
complexity adjustment

T ! FTSIaA0fS WLINR2F 2F 02yO0SLIiQ YSiK2R2t238 TF2NJ
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Visual field(VF)preservation is the most important clinical metric in terms of avoidance of sightifoss
glaucomaTheVFstudy demonstrates that it is feasible to extract large volumegrafata from multiple sites
for aggregaibn. Thefive sites chosen for this study weedl EMR enabled arkhown to run large glaucoma
services withaggregatectlectroric VFdatabasesFewsites havevFdatabases with data from multiple field
machinegatheredinto a single database suitable for analysis in this Wéyilst accepting that these selected
sites are ahead of most sites in terms of electronic working, thene encouraging positive messages derived
from this approach, including:
1 Most VFwere of good quality, only oni@ 20 being deemed unreliable by accepted criteria
1 It was possible to identify eyes wittiF damage at presentation and to assess the speed/fof
progression in serial tests from the same individual
f A novel metric was used to predict years of sight loss based ohJthel A \BFgtit3,dhe speed of
progression oV Floss and their residual life expectancy
1 It is feasible to derive metrics for press (frequency olVF testing) and effectiveness o¥fF
preservation (speed of progression of lpdess of sight yeaysas candidate metrics for future
comparativecentre levelaudits.
These high level metrics for blindness avoidance are novel and prosid@pportunities for future service

assessments in terms of the most important aspect of glaucoma care, i.e. preservation of sight.

Feasibility for a National Audit of Glaucoma

Thesecomplementaryapproaches to auditing outcomes in glaucoma each apfeée feasible in terms of

their methodologies. Thewvo main limitatiorsfor both approachesre completeness of collection of relevant

data in EMR systems as afypduct of routine clinical carand lengthyfollow-up required for longterm
treatment bendits. For the clinical data relevant to the surgical audit this problem is probably a greater
challenge as resolving it would require not only implementation of EMR systems to collect the necessary data
but also full use of the EMR throughout the patigm@thway and back entry of historic clinical data on large
numbers of patients. A more focussed back entry for surgical patients only might be a compromise option
where centres were specifically interested in auditing their surgical outcomes. Aggregatisnatffield data

from multiple field testing machines is most easily achieved through implementation of an EMR which hosts
the aggregated visual field data. Alternative options could include separate data extractions from individual
machines with subseant aggregation into a single database but this option would be time consuming and
carry significant cost if applied to many glaucoma services, in particular if these were delivered in different

settings such as outreach clinics.
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Glaucoma is an acquired optic neuropathy with characteristic optic nerve head excavation called cupping and
corresponding nerve fibre pattern visual field defec@aucoma accounts for approximately 10% of peopl
registered as sight impaired or severely sight impaired in theG@l&ucoma takes many clinical forms, the
most prevalentn the UKbeing Chronic Open Angle Glaucoma (COAG). Approximately two thirds of patients
with COAG have elevat@utraocularpressue (IOP) with the remaining one thivdthout evidence of elevated

eye pressure [OPabove 21 mmHg)In people over 40 years in the UKet prevalence of glaucoma is
approximately 2%with a further 3% to 5% of people having risk factors or equivocal sigpsssible
glaucomaln England and Wales this amountsajgproximatelyhalf a millionindividualswith glaucomaand

three quarters of a million people at risk of developing glaucomenerating a service demand of
approximatelytwo million clinical visitennually Primary Angle Closure Glaucoma (PACG) is less common than

COAG in Caucasians but more commdaireasterrraces.

The only known effective treatment for glaucoma is lowering of t€dardless of the préreatment pressure.
Once treatment hasommenced lifelong chronic disease monitoring is necessary to maintain disease,control
with treatment escalations as necessa¥jsion loss from glaucoma cannot be recovered and treatment is
aimed at preservation of remaining sight. Most patients aratee with eye drops alone, laser treatment and
surgery are however necessary in a proportion of affected individuals. Treatment escalations are required for
patients when the diseasis poorly controlled as evidenced pyogression ofisual field loss ooptic nerve
damage or an unacceptable 10P levéditial treatment is generally deemed effective if a pressure reduction
of 25% to 30% has been achieved and the pressure is below 21 rkimiHgatients requiring ongoing follew

up and/or treatment at regulaintervals, recent studies by both theoyal National Institute of Blind People
and The Royal College of Ophthalmologists identified that many centres may not have adequate capécity
furthermore there is no standard NHS metric for capturing informatielated to these delaysDelays to

follow-up monitoring visits have been associated with vision loss in people with glaucoma.

In 2014 The Healthcare Quality Improvement Partnershiff)(B commissioned a National Ophthalmology
Audit which included thredeasibility studies for electronic audit¥hese were for glaucoma, to include

trabeculectomysurgery and visual field (VF) preservation,for agerelated macular degenerationAMD)
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treatment andfor retinal detachment surgery in addition to the main foafg¢he National Audit which was
for cataract surgery. Thee additional studies were commissioned in order tssessthe feasibility of
undertaking nationahudits in the three conditions based purely on data extracted from specialty specific

electronic melical record systemd&EMRS)

The National OphthalmologatabaseAudit is primarily concerned witpublishing comparative cataract
surgical results for named surgeons (excluding trainees) and named centres (intlaidiegs)andsits within

the National Clinical Audit and Patient Outcomes Progranit@APOPR The main cataract surgical audit and
the three feasibilitystudiesare based on routine clinical care data which is extracted from specialty specific
ElectronicMedical RecordEMR systems. By far the most widely used system is the Medisoft EMR, with the
OpenEyes EMR currently contributingtaract surgenydata from a single very large centr@jth a small
number of bespoke local databases also providing datardimit of the feasibility studies is to investigate the
feasibility of the use aflata derived exclusivefyom EMRsto assess the potential for future full scale national
auditsin one or more of theséhree topics. This report is based on multicentretdacollected as a bgroduct

of routine clinical work using the Medisoft EMR.

The audit provider ighe Royal College of Ophthalmologi$BCOphthwhich hasengaged a number of
subcontractors to deliver variousementsof the audit. The brief from theaudit commissioners included a
requirement that these audits should build on the work dhe RCOphth National Ophthalmology Database
project which previously extracted, aggregated and analysed EMR derivedaddtaublishedsurgical
benchmarks for a numbeaf high volume ophthalmological proceduressmall working group based até
RCOphttobtains permissionsan@2 2 NRA Yl 6Sa GKS g2N] Ay O2yadzyOiArzy
Cheltenhamthe EMR providers Medisoft and OpenEyew a web designoenpany.The NOD Delivery Unit
T2NXa G(KS WSy3IaAyS NR2YQ 2F GKS [ dRAG 6KSNB G(KS ¢
extraction by the EMR providers. The Medisoft EMR cataract module and optometric data return tools are
provided by the audias neededo allow currentlypaper based centre® collectdata as part of routine clinical

activity. The national audit is overseen by a RCOphth basedpnoféssional steering committegith Patient

and Public Involvement (PR¥hich reports via the fiormatics and AudiSubcommittee to the Professional
Standards Committee and ultimately to the College CouReiyjular contract review meetings are held with

the audit commissioners.
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TheNational Audit tender forthe glaucomdeasibilitystudyincludedtwo important aspect®f glaucomaare,
trabeculectomy surgery to reduce IOP and visual tiedting
1 Aim I Toassess the feasibility oliditing the outcomes of trabeculectomy surgery in multiple EMR
enabled centes
1 Aim 2 Toassess the feasibility of auditinmggual field testing for glaucoma five largeEMR enabled

centres in terms of frequency of visual field testing éifetime visual field preservation

During 2015 Delphi exerde was undertaken to identify the audit outcomes regarded by experts as being of
importance for a possible future national glaucoma auidlitis was led by the specialist glaucoma advisor on
the National Ophthalmology Database Audit Steering Committeee®sof Anthony Kindlembers of the UK
andEire Glaucoma Society KEGS) were invited to participateaiiDelphi exercise using an electronicvey.

From a mailing list of 17dhembers 64agreed to take part, of whom0 (67%) completed both rounds of the

Delphiexercise The main findings of the survey are summarisetiablel.

National Electronic Glaucoma Surgery and Visual Field Preservation Audit Feasibility Report
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Tablel. Delphi Question: When measuringational glaucoma treatment outcomes what data is it important

and practical to collect?

IOP

9 Important 8.3 0.0
Visual Field 9 Important 7.6 0.1
Treatment related complications / adverse event 9 Important 7.6 0.1
Anatomical progression (optic disc / RNFL) 8 Important 6.9 0.3
Visual acuity 8 Important 6.9 0.3
Need for further glaucoma surgery 8 Important 6.9 0.3
Loss of driving licence 8 Important 6.2 0.2
Certification of visual impairment (due to 8 Important 6.9 03
glaucoma)
Hypotony 8 Important 54 0.4
Numberof medications 7.5 Important 6.9 0.3
Vision related quality of life e.g. NEIVER) 7 Important 4.6 0.7
Glaucoma related quality of lileg.GAL9
(Glaucoma activity limitation 9) ! Lulple=To 4T R
Exper_lencc_a of care e.g. patient experience 7 Important 3.9 05
questionnare
_Informatl_on of costs (staff cost, drug cost, 7 Important 3.9 05
intervention costetc.)
Loss of visual field by fixed amount e.g. 5dB 7 Important 54 0.4
Loss of visual field to a fixed lewet). Hodapp
Parrish Anderson critea for advanced field loss 7 Important 4.6 0.7
(stage 4)
O_cular discomfort e.g. OSDI (Ocular Surface 6.5 Unsure 46 0.2
Disease Index)
Nur_nber of hospital visitever definedfollow-up 6 Unsure 3.9 05
period
General Health quality of life e.g. EQ50~6® 6 Unsure 3.9 0.5
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Trabeclectomy surgery is the most frequently undertaken surgical procedlrraincontrolled glaucoma.
During the 205-2016 NHS yeab,438 trabeculectomy operations were undertaken in EnglgNgHS Digital
hospital episode statisticsC60.). The procedure involves creation of a fistula for controlled drainage of
agueous humour from the anterior eye to a space under the conjunctiva referred to as ,aabighs the
recommended standard surgicgatocedure NICE found this surgery to be the most cost effective method of
IOP lowering but in view ahe surgical risks did not recommentasfirst line treatment except where
glaucoma was advanced at presentation, in which case it should be cortidére treatment is therefore

reserved for progressiver advancedlisease oexcessivelyiighand otherwise uncontrollableéOP.

5.1 Data Extraction from EMRSs

The data for these analyses was initially extracted from the Medisoft EMR in a@0b% with supplementary
extraction in to resolve a number of issues in the original extracfisabeculectomy surgergiata were
extracted from33 NHSentrescovering the period from initial installation of the EMR (which varied by centre)
up to 31 Marty 2015.The data files for analysiacluded

i Patient details

1 Operative datalfdications for surgeryoperative procedures, anaesthesia, cataract surgery details
and trabeculectomy surgery specific data)
Ocular cepathology
Diagnosis
Injections
Visual acity
Intraocularpressure measurements
Biometry measurements
Operative complications

Postoperative complications

=A =/ =2 =4 4 4 4 -4

Medications
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5.2 Inclusion and Exclusion Criteria for the Trabeculectomy Feasibility Audit

1 Include alffirst trabeculectomy operations undeaken on adult patients (18 or older)

1 Include eyes previously treated with topical, systemic or laser therapy for lowering IOP

1 Exclude eyes which have previously undergone glaucoms@nage surgery except for deep

sclerectomy, canalostomy, viscocanalostommynimally invasive glaucoma surgery (MIGS)

1 A patient may contributéwo eyes to the audit

9 As failure can be reported at the surgeon level, a valid surgeon identifier and grade was required
NHS hospitalsise the Medisoft EMR in a varied§ ways. Some cdres use the EMR for the entirety tfe
glaucoma care pathwayncludingfor outpatient monitoringvisits pre- and post-operativeassessments and
surgery,while others use the EMR foecordingsurgeryonly. With this in minda key element taassessing

the feasibility of a nationadlectronicglaucoma audits data completeness.

5.3 Feasibility Study Candidate Outcome Metric s for Consideration
A range of data items of relevance to assessing the feasibility of a trabeculectomy audit were identifakd base

on expert opinion and the Delphi respons@ébese are listed iAppendixl.

5.4 Surgical Case Complexity

Reporting surgical success or failure rates provides a limited insight into the performance of individual
surgeons as their case complexity is fk&d vary. In order to better accommodate variations in case
complexity risk modslfor surgical succesand partial succeswould be needed Parameters for model
construction were therefore defined with a view to exploring the data for predictors of ssueesusfailure.

A modelreferring toaoneyearpostoperativetime poirt for a set ofcomposite succesgrsusfailure criteria

wasplanned.

National Electronic Glaucoma Surgery and Visual Field Preservation Audit Feasibility Report
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5.41 Composite outcome definition for case complexity analyses

1 Success

(0]

(0]

(0]

IOP <18 and >=30% reductiand
No drops and

No failure criteria

I Partial Success

o As for successxcepton drops

9 Failure (if any of these exist then classified as a failure)

(0]

(0]

(0]

IOP >=18 or
I0P<30% reduction or
NPL or

LogMAR VA drop =>((8nless subsequent VA recovery) or

bleb revision or

further glaucoma surgery (trab, tube, cyclodiode)

Note: If bleb revision or further surgery at any tinffmlowing index trabeculectomthen failure is defined for

all future points in time. Bleb needling with or without augmentation does notply failue unless other

criteria apply. Thresholds 48 mmHgand 30%reductioncould be varied.

Inclusion and exclusiacriteria for case complexity analysa® listed inAppendix 2

5.5 Statistical Analysis

All analysswere conducted using STATA version 11atg8Torp. 2009. Stata Statistical Software: Release 11.

College Station, TX: StataCorp LP). Centre participation was affirmed by agreement from the Trust Caldicott

Guardian and Clinical Lead for Ophthalmology.
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6.1 Operations

In total 9,541 Trabeulectomy operations were recorded ofhe RCOphth NODh& first operation was
recorded in the 200@2001NHS year and the last in the 202815NHS year. The number of trabeculectomy
operations recorded increased over tHé-year period and from the 2010 NS year, more than 1,000

trabeculectomy operationsvere recorded per NHS yedfjgurel. The increasing number of trabeculectomy

2LISNF GA2ya 20SN) GKS wnnnQa NBTFE S ORgureildsBatesdhditing N/ 2

points for each of the operations undertaken at each cerfBjgarse dots towards the left illustrate slow EMR
adoption in many centres, with continuous activity for socemtrestowards theright side asonfluent dots
form an uninterruptedline. Of the 33 centrescontributing trabeculectomy daté7 had recorded lesthan

500 trabeculectomy operations and 11 centres had recorded less than 100 oper&iigms3.

The 9,541 trabeculectomy operations recorded e RCOphth NOBere performed in 9,428 eyes. Of these
427 (4.5%) eyesvere excluded from analysiseBsons for exclusion were as follows:
i 65 operations were peofrmed on patients aged <jfars
1 338eyes had a record of a previous trabeculectomy operapigor to implementation of the EMR at
the centre
1 Oneeye had a record gbrevioussurgery that included tube or blgtrior to implementation of the
EMR at the centre
1 23 operations hado \alid surgeoridentifier recorded This is a historic issue within omentributing

centre which has been rectified for future extractions.

9,000 First Trabeculectomy operationgere digible for analysiswith 101 repeat operationgecordedwhich

are of relevance for certain posiperative results (e.g. repeated surgery implies failure of the first
trabeculectomy). The 9,@0first trabeculectomieswvere performed on 4,29 (49.2%) left eyes and 4,57
(50.8%) right eyesf 7,537 patients.
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Figurel: The number of trabeculectomy operations recorded per NHS year.

The number of Trabeculectomy operations recorded on the RCOphth NOD per NHS year (N = 9,541 operations)
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Figure2: Distinct dates of trabeculectomy surgery in each participating centre.
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Figure3: The number of trabeculectomgperations per participating centre.

The number of Trabeculectomy operations for each participating centre (N = 9,541 operations)
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6.2 urgeons
379 Surgeons performecheé 9,0® first trabeculectomy operationsvith 16 surgeonshaving performed
surgery at more than ongrade.
The number of surgeons and operations at each surgeon grade were:

w 132 consultant surgeons performed 6,6872.6%) operations

() 18 independent norconsultant surgeonperformed 110 (1.2%) operations
W 238 experienced trainee surgeons performed 38 226.5%) operatins
[

Severless experienced trainee surgegoarformed 56 (0.6%) @yations

The number of first trabeculectomy operations performed by each grade of surgeon in each participating

centre varied between the centreBjgure4.

Figure4: The number of firstrabeculectomy operations by each grade of surgeon in each participating

centre

The number of First Trabeculectomy operations by surgeon grade for each participating centre (N = 9,000 operations)

2,000+

1,500

1,000

Number of operations

500

12 3 45 67 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 28 30 31 32 33

_ Consultant surgeons _ Independent non-consultant surgeons
Experienced trainee surgeons Inexperienced trainee surgeons

The proportion of first trabeculectomy operations for each surgeon grade varied between the NHS years, and

consultant surgeons performed >60% of operations in each NHSRHigare5.
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Figure5: The percentage of first trabeculectomy operations performed by each grade of surgeon by NHS
year

The percentage of First Trabeculectomy operations on the RCOphth NOD per NHS year and surgeon grade (N = 9,000 operations)
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The median number of first operations per surgeon \fras (IQR 2¢ 20) and 244 (64.4%) of surgeoredh
fewer than 10 operations oniE RCOphth NOBjgure6

Figure6: The number of first trabeculectomy operations for each surgeon

Number of First Trabeculectomy operations per surgeon (N = 9,000 operations performed by 379 surgeons)
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6.3 Patients
The 9,00 first trabeculectomy operations were performed on 3bpatients where 1,48 patients had

surgery to both their eyes arfdur patients had simultaneous bilateral surgelnr8,962 of these operations,

83.3% were performed on the first eye to be treatedhwihe median age for first and second treated eyes

being virtually identical. For 30 eyes the status of whether they were first or second treated eyes could not be

determined andeight eyes (fourpatients) underwent bilateral simultaneous surge®f the 1,460 patients
undergoing surgery in both eyes, theedian time between the first ansecond eyes being treated was eight

months (rangepne day ¢ 8.9 years)Of the 7,87 patients, 3,753 (49.8%) were men, 337(60.1%) were

women and the gender was notated for 11 (0.1%) patients. The ethnicity was recorded as Caucasian for

4,798 (63.6%) patientdJKethnic minorities for 355 (4.7%) patients and not stated foB82,31.7%) patients.
The index of multiple deprivations (IMD) score was calculable fol§3¥06%) eyesverall Within centres
the percentage of eyes where an IMD score could not be calculated wasferlaexceptcentre 33 where
none werecalculable From the 2007 NHS year onwards <6% of operations had -ealoualable IMD score
Overallthere was considerable variation in IMD score between centres,

Figure?.
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6.4 Pre-operative Stat us

6.41 Pre-operative V isual Acuity

Fa the 9,0® First Trabeculectomgperationsthe pre-operative VA was recorded for 7, 2@B0.7%) eyes.

The percentage of eyes with a missing-pperative VA varied between centres asglvencentres had >30%

of treatedeyeswith a missing preperative VAThe percentage of operations each year with a missing pre
operative VAvas<25% since the 2008 NHS yékre preoperative best VA measurement was CDVA for
3,870 (53.3%) eyes, UDVA for 1,243 (17.1%) eyes and PH\V495020.6%) eyes. For 653 (9.0%) eyes the
best VA measurement was equal for at least two assessment tfpesnedian preperative VA was 0.20
LogMAR (IQR; 0.@.30 LogMAR) where 83 (1.1%) had CF, 100 (1.4%) eyes had HM, 16 (0.2%) eyes had PL
andone (<0.1%) eye had NPLhe preoperative VA was 0.30 LogMAR or better for 5,68.3%) eyes, 0.60
LogMAR or better for 6,27/(90.5%) eyes and 1.00 LogMAR or better fod®(95.7%) eyesSince the 2008

NHS year the preperative VA has been fairly stabbeit varied between the contributing centres,

Figure8. No difference in preoperative VA was evident for deciles of IMD score or between eyes for those

1,09% patients who had both eyes undergo First Trabeculecteorgery.

Figure8: Box and whisker plot of pr@perative visual acuity for each participating centre.

Pre-operative LogMAR visual acuity by participating centre (N = 7,261 eyes)
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6.42 Pre-operative Co-pathology

The presence of one or more oculargathology was recorded for410(15.7%) First Trabedectomy surgery

eyesas presented by surgeon gradeTiable2. The percentage of operations performed in eyes with an ocular
co-pathology was 30% for each NHS year since the 2002 NHS Y&arpercentage of operations performed

in eyes with an ocular epathology varied between participating centres whek® centres had >20% of
operations performed in eyes with an oculargathology andwo centres had no eyes with a recorded ocular
co-pathology, but these were the two censavith the fewest operationsFigure9. The most frequetly

recorded ocular cgathologieswere previous cataract surgeryyveitis / synaechiae and high myopia which

were present ir0.3%,2.6% and 2.2% of operated eyespectively. No other individual ocular-pathology

was present in >2% of eyes except for unspecified other which included 12 eyes with optic nerve / CNS disease,

10 eyes with no fundal view / vitreous opacities, dadr eyes with inherited eye disease

Figure9: The percentage of First Trabeculectomy operations with an oculapathology by participating

centre.

The percentage of First Trabeculectomy eyes with an ocular co-pathology by participating centre (N = 9,000 eyes)
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Table2: Recorded Ocular Gpathologies for First Trabeculectomy operation by gradiesnrgeon

Number of operations 6,5% 110 2,298 56 9,000

No. of recorded ocular epathologies

0 5,098(78.0) 95 (86.4) 1,878(81.7) 51(91.1) 7,122(79.9)
1 1,059(16.2) 13(11.9 334(14.5 4(7.2) 1,410(15.7)
X H 379(5.9) 2(1.8) 86(3.7) 1(1.8) 468(5.2)

Recorded ocular epathology

Previous cataract surgery 630 0.6) 5@.5 201 8.7) 3(6.9 839 0.3

Uveitis / Synaechiae 180 (2.8) 2(1.8) 50 (2.2) 0 (0.0) 232 (2.6)
High myopia 153 (2.4) 1(0.9) 44(1.9) 0 (0.0) 198(2.2)
Age related macular degeneration 131 (2.1) 0 (0.0) 29 (1.3) 0 (0.0) 160 (1.8)
Pseudoexfoliation / Phacodenesis 106 (1.6) 3(2.7) 33(1.4) 1(1.8) 143 (1.6)
Previous vitrectomy 107 (1.6) 1(0.9) 31 (1.3) 1(1.8) 140 (1.6)
Otherretinal pathology 105 (1.6) 0 (0.0) 21 (0.9) 0 (0.0) 126 (1.4)
Diabetic retinopathy 104 (1.6) 0 (0.0) 19 (0.8) 0 (0.0) 123 (1.4)
Corneal pathology 85(1.3) 0 (0.0) 19 (0.8) 0 (0.0) 104 (1.2)
Other macular pathology 68 (1.0) 1(0.9) 17 (0.7) 0 (0.0) 86 (L.0)

Brunescent / White cataract 50 (0.8) 0 (0.0) 9(0.4) 0 (0.0) 59 (0.7)
Amblyopia 40 (0.6) 1(0.9) 18 (0.8) 0 (0.0) 59 (0.7)
*Unspecified other 213 (3.3) 3(2.7) 43 (1.9) 1(1.8) 260 (2.9)
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6.43 Lens Satus

Of the 9,000 First Trabeculectomy operais) 839 (9.3%) were performed in eyes that had previously
undergone cataract surgery 1,478 (16.4%) were performed in eyes that had combined cataract +
trabeculectomy surgery and a further 910 (10.1%) eyes hddllmw-up data recorded.

In total 5,773 eys were eligible for postrabeculectomy cataract surgery analysis where 1,293

(224%) had cataract surgery andt80 (77.6%) did not. Theixmonth, oneyear,three years five

years and 10 years rates of pdsibeculectomy cataract surgery were 2.1%,98,827.9%, 37.5% and
54.2% respectivelfgigurelO. Only one cataract operation was performed more than 10 years after

the First Trabeculectomy surgery and no difference in the-pragteculectomy cataract surgery

rates was observed between the grade of surgeons, p = 0.7285.

FigurelO: KaplanMeier failure graph for time to postrabeculectomy cataract surgery

Kaplan - Meier failure function of time to post-First Trabeculectomy cataract surgery (N = 5,773 eyes)
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6.44 Pre-operative | ntraocular P ressure (IOP)

Of the 9,00 First Trabeculdomy eyes, 4,82(53.6%) eyes had a paperative IOP measurement and
4,176 (46.4%) did not. The percentage of eyes with a missingopegative IOP varied between
centres and nineentres had >80% of treated eyes witimésing preoperative IOP and twoentres
had 100% missing preperative IOPFigure1l. Except for the 2002 NHS year, the percentage of

operations with a missing preperative |IOP was >40% for each NHS.year

The median preperative IOP was 20 mngHIQR; 16.8 24 mmHg) while the mean and standard
deviation were 212 and 6.9 mmHg respectively. The distribution of -pperative IOP was fairly
consistent across surgeon grades and the-qgyerative IOP was <10 mmHg fd (0.2%) eyes, <14
mmHg for 38 (8.2%) eyes, <18 mmHg for 106850%) eyes and <21 mmHg for 274%6.9%) eyes
None of the eyes had a paperative IOP of <5 mmHK@gable3. The preoperative IOP was fairly stable
across years but varied betwr the contributing centregigurel2. No difference in preperative

IOP was evidertietweendeciles of IMD score.

Figurell: The percentage of eyes with a missing pyperative IOP foreach participating centre.

The percentage of First Trabeculectomy eyes with a missing pre-operative IOP by participating centre (N = 9,000 eyes)

100+

80+

60

Percentage of eyes

40

20

12 3 45 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

Participating centre

National Electronic Glaucoma Surgery and Visual Field Preservation Audit Feasibility Report

25



Figurel2: Box and whisker plot of pr@perative IOP for each participating centre.

Pre-operative IOP (mmHg) by participating centre (N = 4,824 eyes)
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Table3: Preoperative I0P for First Trabeculectomy operations by grade of surgeon

Number of eyes with a missit@P 2,97 (45.5) 73 (66.4) 1,094 (47.6) 34 (60.7) 4,176 (46.4)
Number of eyes with an IOP 3,561 (54.5) 37 (33.6) 1,204 (52.4) 22 (39.3) 4,824 (53.6)
Summary estimates (mng

Mean 21.2 22.4 20.9 20.8 212
Median 20.0 20.7 19.3 19.7 20.0
Standard deviation 6.9 7.4 6.8 54 6.9
Inter-Quartile Range 16.3¢ 24.3 16.7¢ 26.3 16.3-24 17-24 16.3¢ 24
Range 668 13¢49.3 9-63 13¢ 34 6-68
Number of eyes where the IOP is:

<5 mmHg 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0(0.0
<10 mmHg 11(0.3) 0 (0.0) 1(<0.1) 0 (0.0) 12(0.2)
<14 mmHg 291 (8.2) 1(2.7) 102 (8.5) 1 (4.5) 395(8.2
<18 mmHg 1,221 (34.3) 12 (32.4) 451 (37.5) 6 (27.3) 1,690 (35.0
<21 mmHg 1,991 (55.9 20 (54.1) 723 (60.0) 13 (59.1) 2,747 (56.9)
<25 mmHg 2,729(76.6) 26(70.3 938 (77.9 17(77.3 3,710(769)
<30 mmHg 3,173 (89.1) 32 (86.5) 1,085 (90.1) 20 (90.9) 4,310 (89.3)
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7.1 Post-operative Intraocular Pressure (I OP) three month s post-surgery

From the 9,000 eyes undergoing First Trabeculectomy surgery, 366 (4.1%)dhhaielsree montrs
potential follow-up. Of the 8,634 eyes with sufficiefdllow-up the threemonths postoperative IOP
was missing for 4,227 (49.0%) eyes. Thecgmiage of eyes with a missing threeonths post
operative IOP varied between centres, whesig centres had <25% of treated eyes with a missing
three month postoperative 10P, 16 centres had >60% of treated eyes with a migsieg month
post-operative |IOP antivo centres had nahree month postoperative IOP data recorded@able4
andFigurel3. The percentage of operations each NHS year with a miggi@gmonth postoperative
IOP did decrease over the study period, but was >40% for each NHS year, andatiwnvacioss the
age groups in the percentage of eyes with a missinge months postoperative |IOP was statistically

significant (p = 0.000).
Figure13: The percentage of eyewith IOPdata preoperatively andat three months post-First

Trabeculectomy surgery by participating centre

The percentage of eyes eligible for change in IOP measurements at 3 months post-First Trabeculectomy surgery

by participating centre (N = 8,634 operations)
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From 4,407 First Trabeculectomy surgery eyes with sufficient potdatialv-up and athree month
post-operative 10P, the IOP was fairly consistent since the 2007 NHS year. There was cdasiderab
post-operative |IOPrariation between the participating centreBigurel4, but not for deciles ofMD

score.
Thethree months postoperative IOP was <5 mrglfor 182 (4.1%) First Trabeculectomy surgery eyes,
<10mmHg for 1,441 (32.7%) eyes, <14 mmHg for 2,980 (67.6%) eyes, <18 mmHg for 3,796 (86.1%)

eyes ank21 mmHg for 4,110 (93.3%) eyes.

Figurel4: Three montls postoperative IOPmeasurementsfor First Trabeculectomy surgery eyes

by participating centre pne-month to sixmonths IOP data window)

3 month post-operative IOP (mmHg) for First Trabeculectomy eyes by participating centre (N = 4,407 eyes)
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7.2 Post-operative Intraocular Pressure (I OP) one year post-surgery

From the 9,000 eyes undergoing First Trabeculectomy syrde?62 (14.0%) had less than grear
potential follow-up. Ofthe 7,738 eyes with sufficient potentifdllow-up the oneyear postoperative
IOP was missing for 3,735 (48.3%) eyes. The percentage of eyes with g orisggar postoperative
IOP varied between centres, whesixcentres had <25% of treated eyes kv missingneyear post
operative I0OP, 15 centres had >60% of treated eyes with a miss@gear postoperative IOP and

two centres had nmneyear postoperative |IOP data recordedable4 andFigurel5.

The percentage of operations each NHS year with a missieagear postoperative IOP was >40% in
every NHS year, and the variation across the age groups in the percentage of eyes with aoméssing

year postoperativelOP was statistically significant (p = 0.000).

Figure 15;: The percentage of eyes with IOP data poperatively and atone year postFirst

Trabeculectomy surgery by participating centre

The percentage of eyes eligible for change in IOP measurements at 1 year post-First Trabeculectomy surgery

by participating centre (N = 7,738 operations)
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From 4,003 First Trabeculectomy surgeyes with sufficient potentidbllow-up and aoneyear post
operative IOP, the IOP has been fairly consistent since the 2007 NHS year. There was considerable
variation between the participating centreBigurel6 but not for deciles of IMD score. Thae year
post-operative IOP was <5 mmHor 99 (2.5%) First Trabeculectomy surgery eyes, <10 mmHg for
1,066 (26.6%) eyes, <14 mmHg for 2,531 (63.2%) eyes, <18 mmHg for 3,465 (86.6%) €2és and
mmHg for 3,780 (94.4%)yes

Figure16: One year posbperative IOPmeasurementsfor First Trabeculectomy surgery eyes by

participating centre (+f 6 months data window).

3 month post-operative IOP (mmHg) for First Trabeculectomy eyes by participating centre (N = 4,407 eyes)
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7.3 Post-operative Intraocular Pressure (IOP) five years post-surgery

Fromthe 9,000 eyes undergog First Trabeculectomy surge8y067 (67.4%) had less théive years

potential follow-up. Of the 2,933 eyes with sufficiepbtential follow-up the five year postoperative

IOP waamissing forl,501 (51.26) ofeyes The percentagef eyes with a missingne year post
operative IOP varied between centres, whéineee centres had <25% of treated eyes with a missing

five year postoperative 10P, 3 centres had >60% of treated eyes with a misding year post
operative |OPsixcentres had ndive year postoperative IOP data recorded and a furttiime centres

had none of the operations with sufficient potentfallow-up for five year postoperative IOP analysis,
Table4 and Figurel7. The percentage of operations each NHS year with a mifisingear post
operative IOP was >40% in every NHS year, and the variation across the age groups in the percentage

of eyes with a missinfive year postoperativelOP was statistically significant (p = 0.000).

Figure 17: The percentage of eyes with IOP data poperatively and atfive years postFirst

Trabeculectomy surgery by participating centre

The percentage of eyes eligible for change in IOP measurements at 5 years post-First Trabeculectomy surgery

by participating centre (N = 2,933 operations)
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From 1,432 First Trabeculectomy sungeyes with sufficient potentidbllow-up and afive year post

operative I0P, the IOP varied betwggarticipating centresi-igurel8but not forNHS year andeciles

of IMD score. Théive year postoperative |® was <5 mmgifor 26 (1.8%) First Trabeculectomy
surgery eyes, <10 mmHg for 266 (18.6%) eyes, <14 mmHg for 786 (54.9%) eyes, <18 mmHg for 1,198
(83.7%) eyes and <21 mmHg for 1,338.1%) eyes

Figurel8: Five years posbperative IOPmeasurementsfor First Trabeculectomy surgery eyes by
participating centre (+f one yeardata window).

5 years post-operative IOP (mmHg) for First Trabeculectomy eyes by participating centre (N = 1,432 eyes)
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7.4 Cumulative Frequencies for post-operative Intraocular Pressure (IOP) at three
month s, one year and five-years post-surgery

The cumulatie frequencies for posbperative IOP indicate thabn average IOP gradually rises
betweenthree months andive years,Figurel.

Figurel9: Cumulative frejuency ofthree months, one yearand five years postoperative IOP for
First Trabeculectomy surgery eyes.

Cumulative frequency of post-operative IOP (mmHg) for First Trabeculectomy surgery eyes
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Table4: Missing postoperative IOP by participating centre and time period.

Centre N eligible % missing N eligible % missing N eligible % missing
1 1,678 10.7 1,577 12.6 796 21.7
2 813 69.4 714 71.7 304 67.8
3 624 15.7 595 21.3 375 33.6
4 589 98.3 507 98.0 225 98.2
5 506 27.1 471 32.9 204 43.1
6 454 52.0 401 44.4 133 48.1
7 435 96.1 400 94.0 204 93.6
8 381 90.6 325 83.1 18 94.4
9 359 31.5 334 29.0 149 53.7
10 298 46.3 259 42.5 70 44.3
11 230 94.8 213 92.0 113 88.5
12 211 37.0 189 48.1 30 80.0
13 212 90.6 153 86.3 0 N/A
14 206 12.6 198 19.2 46 30.4
15 198 10.1 175 154 27 37.0
16 183 51.4 177 50.8 95 50.5
17 159 80.5 139 85.6 4 100.0
18 147 95.2 120 87.5 21 100.0
19 130 99.2 92 95.7 40 85.0
20 129 0.0 112 0.9 4 0.0
21 121 82.6 105 88.6 16 81.3
22 102 95.1 91 94.5 24 91.7
23 72 66.7 60 51.7 0 N/A
24 79 8.9 62 25.8 0 N/A
25 60 38.3 46 23.9 0 N/A
26 61 67.2 60 38.3 17 235
27 52 21.2 46 8.7 0 N/A
28 42 26.2 33 36.4 1 100.0
29 43 34.9 38 28.9 7 14.3
30 28 42.9 14 64.3 0 N/A
31 27 92.6 27 96.3 5 100.0
32 4 100.0 4 100.0 2 100.0
33 100.0 1 100.0 1 100.0
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8.1 Intraocular Pressure (IOP) change from baseline to three month post-operative ly

Of the 4,824 eyes with a pmeperative IOP measurement 3,709 eyesllsufficientfollow-up and a

three months postsurgery IOneasurement fora changein 10Pat three months analysis. Of these

the median IOP change w&&3 mmHg (reduction) (IQRL3to -4.3 mmHg, reduction). In total 3,337
(90.0%) eyes had a reduction in IOP, 49 (1.3%) had no change in IOP and 323 (8.7%)cheasan

in IOR Tableb. In each NHS year since the 2003 NHS year the majority of eyes experienced a reduction
in IOP athree months postsurgery with the median I0OP reduction being stable from the 2007 year
onwards,Figure20. Some variation was observed between contributing centfégure21 with only

three of the 30 centres having <80% of eyes with a reduction in IQRret months postsurgery

Figure22.

Figure20: Median change (reduction) in IOP from paperatively tothree months postoperatively

IOP change from baseline at 3 months post-First Trabeculectomy surgery by NHS year (N = 3,709 eyes)
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Figure21: Change in IOP higveen pre-operative baseline andhree months postoperatively

IOP change change from baseline at 3 months post-First Trabeculectomy surgery by participating centre (N = 3,709 eyes)
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Figure22: Change in IOP between pr@perative baseline andhree months postoperatively

The percentage of eyes according to change in IOP measurements at 3 months post-First Trabeculectomy surgery

by participating centre (N = 3,709 operations)
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8.2 Intraocular Pressure (IOP) change from baseline to one year post-oper atively

Of the 4,824 eyewith a preoperative IOP measurementZ)1 eyesfrom 29 centreshad sufficient
follow-up and aone yearpostsurgery IOP measurement for change in |IOénatyearanalysisFrom
2007 on the change in IOP by year was stabigure23. Overallthe median IOP change wag.0
mmHg (reduction) (IQR12.3 to-0.7 mmHg, reductionyith 2,908 (90.8%) eydwvinga reduction in
IOP, 42 (1.3%) no change in IOP and 251 (7.8%) an increase irai®@®. Some variation was
observed between contributingentres,Figure24 with only three of the 29 centres having <80% of

eyes with a reduction in IOP ahe yearpostsurgeryFigure25.

Figure23: One year post-irst Trabeculectomy surgery change in IOP by NHS year

I0OP change from baseline at 1 year post-First Trabeculectomy surgery by NHS year (N = 3,201 eyes)
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Figure24: Oneyear postFirst Trabeculectomy surgery chan@gelOP by participating centre

IOP change change from baseline at 1 year post-First Trabeculectomy surgery by participating centre (N = 3,201 eyes)
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Figure25: Change in IOP between pi@perative baseline anene year postoperatively

The percentage of eyes according to change in IOP measurements at 1 year post-First Trabeculectomy surgery

by participating centre (N = 3,201 operations)
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8.3 Intraocular Pressure (IOP) change from baseline to five years post-operatively

Of the 4,824 eyes with pre-operative IOP measuremenhly 976eyesfrom 15 centredad sufficient
follow-up and afive-year postsurgery IOP measurementhe median reduction in IOP across all
centres was7.3mmHg In total 864 (88.5%gyes had a reduction ifOP, 20 (2.0%)ad no change in
IOP an®2 (9.4%)ad an increase in IQPable5. Some variation was observed between contributing
centres withfive of the 15 centres having <80% of eyes with a reduction in |OResyears post
surgeryFigure26. In view of the high levels of missing IOP datéi\et years Table4 and Figurel?,

further inter-centre compaisons werenot made.

Figure26: Change in IOP between praperative baseline andive-years postoperatively

The percentage of eyes according to change in IOP measurements at 5 years post-First Trabeculectomy surgery

by participating centre (N = 876 operations)
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Table5: Change in IOP bipllow-up period and age at First Trabeculectomy surgery

N

Median

Inter Quartile Range
With IOP reduction
No change in IOP
With 10P increase

% with 30% reduction

% with 50% reduction

Age at First Trabeculectomy surgery

<70 years (n)

% with 30% reduction
% with50% reduction
70¢ 74 years (n)

% with 30% reduction
% with 50% reduction
75¢ 79 years (n)

% with 30% reduction
% with 50% reduction
80¢ 84 years (n)

% with 30% reduction
% with 50% reduction
85¢ 90 years (n)

% with 30% reduction
% with 50% reduction
xdn &SI NE
% with 30% reduction
% with 50% reduction
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3,709
-8.3
-13.0-4.3
3,337 (90.0)
49 (1.3)
323 (8.7)
70.2
42.1

1,638
71.7
43.5
637
72.4
45.2

709
67.1
Sl

518
69.1
40.2
175
63.4
35.4
32
68.8
34.4

3,201
8.0
-12.3¢ 4.0
2,908 (90.8)
42 (1.3)
251 (7.8)
67.0
36.8

1,429
67.9
37.5
575
67.8
38.6

616
65.1
33.0

418
67.7
39.5
143
61.5
315
20
70.0
30.0

976
7.3
-11.7--3.3
864 (88.5)
20 (2.0)
92 (9.4)
61.5
29.5

459
60.8
30.1
182
62.1
28.6

198
58.1
27.8
114
70.2
33.3
21
57.1
23.8

50.0
0.0
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8.4 Visual Acuity (VA) loss from baseline to three month s post-operatively

Of the 9,000 First Trabeculectomy operations, 8,634 operations were performegegwhere the

patient had at leasthree months potentialfollow-up and of these4,709 (54.5%) had both a pre and
postoperative VA measurement. The median change in VA was 0.00 LogMAR (IQR; 0.20 loss to 0.10
gain)The percentage of eligible eyes thatdhare and posbperative VA data, preperative VA data

only, three month postoperative VA data only or no data varied dramatically between centres. VA
data for pre and postoperative periods are shown kigure27for each centre. The VA data collection
windows were: preop between one year prior to surgery and the day of surgery with the
measurement closest to the day of surgery useast®p betweenone month andone yearpost

surgery with the measurement closeto three montls postsurgery used These were chosen to
optimise data capture by means of sufficiently wide data collection windows without extending too

far forward to avoid possible impacts of-nworbidities.

Figure27: VA data before andthree months after First Trabeculectomy surgery for 32 centres.
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