Controversies in Screening for Angle Closure
Glaucoma
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Cardinal Principles for Disease Screening (WHO)
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Disease (&5 )- important health problem (E5 2 {i 5 7] /) with
recognizable pre-symptomatic state (F] 1R H5ER H FLFDIRAS)

Screening procedure (& J57£)— acceptable to public and health care
professionals (A Ak MR N 52 A 252

Treatment (JGJT)- safe(Z2%), effective (5%%) and universally agreed (3
i [7) =)

Economic cost of early diagnosis and treatment < total health care
expenditure for leaving the disease untreated (2 712 FVG T 255 ik
AT NI AR A TS J5 T R BRI I X))




Screening for Diabetic Retinopathy
e PR 73 P P L9 2R i

Important health problem
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Diabetes mellitus (§# 8 %) affects 2% of the population (10-15%
type 1, remainder type 2) (¥l LRI 52 1N 172 %)
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Prevalence of retinopathy (## /R 75 F1L X BE955 A2 77 T2 E): 10 years
after diagnosis 40-50% and after 20 years 90%

Diabetic retinopathy - commonest cause of blindness in the

working age population in many countries (#£ V1% [E X 1055 sh4E
we N 1% B 1) e 5 UL O JER R )




Screening for Diabetic Retinopathy
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Recognizable pre-symptomatic state
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* Well defined group (##fify—%)- DM subjects
Easily recognized disease state(% 7, 11 A Itk 7S)- diabetic

retinopathy




Screening for Diabetic Retinopathy
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Screening procedure — acceptable to public and health care

professionals

AR ARKEF N\ R[5
* Moydriatic retinal digital imaging (Fhg iR JEAHHL)

* Annual examination (F4f&%) beginning 5 years after
diagnosis (type 1) and at time of diagnosis (type Il)




Screenlng for Dlabetlc Retmopathy

Treatment (&%)

Natural course of disease (7 H AL FE):

e Diabetic Retinopathy Study (DRS)

* Early Treatment of Diabetic Retinopathy Study (ETDRS)
 Diabetic Retinopathy Vitrectomy Study (DRVS)

Contributed to understanding the natural course, risk factors and
provided guidelines for the management of diabetic
retinopathy (W& B SRR, 16 K R 2 A sk 0 PR i AL 9 i g A2
PELETES])




Screening for Diabetic Retinopathy
B PR A0 P R 2R s

Treatment - safe, effective and universally
agreed

BT FER R A FIAE

» Beneficial effect of laser treatment (BGIEIT HIA
#i/F H)established (ffii\)by DRS and ETDRS

» Laser photocoagulation prevented visual loss (5 1
M 7132 2K) in patients with proliferative diabetic
retinopathy and macular oedema by about 50%
compared with no treatment

* Facilities for laser treatment widely available in

many developed countries (BGTEIT 1LV 2 KIXH
K] 2 W)




Screening for Diabetic Retinopathy
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Economic cost of early diagnosis and treatment

KB AGTT 25 A

e Screening for diabetic retinopathy saves vision at a
relatively low cost < disability payments provided to

people who go blind in the absence of a screening
programme

o (MFHIZANG ST 25 A D T N RIR B R 4L
U Ja AT B S BRI )




Screening

Diabetic retinopathy

Symptom free at early
retinopathy

Retinopathy may be well
advanced before visual symptoms
noticed

Preventive treatment should be
given when they are symptom-
free

*Strong argument for establishing
a screening programme

Angle closure glaucoma

Symptom free at PAC

PACG may be well advanced
before visual symptoms noticed

Preventive treatment should be
given when they are symptom-
free (B REIRZ HIT .25 T TP 1k
1#77)

Strong argument for establishing
a screening programme? (£ 371

R )58 e )




Screening for Angle Closure Glaucoma
i P A B E G R

Argument for establishing a screening programme:

 Angle closure is a progressive disease that can lead to
glaucoma /A& — gt &4, v S 2E LER
* Symptom free at PAC

e PACG may be well advanced before visual symptoms noticed
FEA W RE IR = 21 BT PACG ] e AR AR fig =

* Preventive treatment should be given before glaucoma
developsfEH IR K EHT, M2 T B Hinsr




Screening for angle
U2 A 2

closure glaucoma
N GHR

Obstruction of trabecular me

shwork by peripheral iris

Appositional closure
LPI l
ALPI l
Lens/early PAS closure
cataract extraction i
T 10P (acute and/or
chronic)

|

PACG




Screening for Angle Closure Glaucoma
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Disease - important health problem
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67 million primary glaucoma worldwide (50% PACG)

PACG accounts for 25% of all glaucomatous optic neuropathy worldwide,

and 50% of bilateral glaucoma blindness (optic nerve damage , corneal

decompensation, cataract)

PACG (5 2 EK FIT A 1 G IR AL 22955 25 25 %, 50 %6 1 XL 75 G HR 2k BH
(PRfednts, BN, AR

Major form of glaucoma in Asia (prevalence: 2.90%)




Screening for Angle Closure Glaucoma
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 Disease - important health

»

Population-Based Survey in Tongliao, Inner Mongolia
Subjects > 40 yrs randomly selected from the population

5197 subjects examined
Prevalence of PACG 1.42%

— Ophthalmology June 2011




Screening procedure
ThERF

e Whom to screen?

— Whole population?4:-?

— Age > 40?

— Hypermetropia?

— Positive family history? JH 4 55 g 52 ?
— Opportunistic screening?




Screening procedure
I AR P

* What to screen?
— Risk factors (& HEZ)
* Occludable angle (7] #1ZE/HE/K N A1 )- prerequisite (4t )for
PACG
— Angle status (AE7K N AIRE)

— AC depth (Hij %% E)
— Axial length (EEHlE[E)




Screening procedure
I AR P

Occludable angle (F] 412 IHEK N )

— Definition: <180° trabecular meshwork (/[\£Z)
visualized

— How to screen for occludable angle?

(ZnfA[ & occludable ff ?)




Sensitivity and Specificity
RBURL AT BRI P

Sensitivity -ability to identify (17182 /J) positive results (% of subjects
correctly identified(1E#f 1< 71]) as having angle closure)

Specificity —ability to identify negative results (% of open angle subjects
correctly identified as not having angle closure

100% sensitivity = predict(Fiijl])all people with occludable angle (-ve
result means absence of occludable angle, low false -ve)

100% specificity = not predict anyone with open angle as occludable angle
(+ve result means presence of occludable angle, low false +ve)




Sensitivity and Specificity
SRR eIt

High sensitivity- specificity low (even non-diseased subjects

caught)
True positive: Angle closure correctly diagnosed angle closure

False positive: Open angle incorrectly identified as angle

closure
True negative: Open angle correctly identified as open angle

False negative: Angle closure incorrectly identified as open

angle




Basic criteria for screening programme
75 2 A 22 A 7R T

High sensitivity to ensure patients with occludable angles not missed
High specificity to ensure that ophthalmic departments are not

overwhelmed with unnecessary referrals of open angle patients (/4% 71k

, LAIERAS 5 T M BB AN D B A & IR BRI T AN 471)
The British Diabetic Association proposed that any screening
programme for diabetic retinopathy should have at least 80%

sensitivity and specificity




Screening for Angle Closure Glaucoma
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Screening procedure — acceptable to public and health care

professionals

fEREFARKEF NRE

%

* Goniscopy

Gold standard of angle examination and the appropriate test for

diagnosing angle closure

PRAE YA REAS A A N AR 2 1 A A




Screening for primary angle closure glaucoma
52 A A B OB AR

Gonioscopy

— Differentiate between (43##) appositional and synechial
closure

Skill-dependent 7 5E I
* Time-consuming &

e ‘Invasive’
Subjective Wi




Biometric measurements

Non-gonioscopic screening for occludable angle

A shallow AC is strongly associated with angle

closure

—MERHIRT 5 5 WA R R E R

AC depth as an indicator for occludable angle
T IR EEAE Zsoccludable angle ) $5Fr




Screening for Angle Closure Glaucoma
i 25 P A B G AR

Screening procedure — acceptable to public and health care
professionals
BRI ARKLET N RAT#S
* Non-gonioscopic methods for detection of occludable angle

— Obligue flash light test

— Van Herick’s test utilizing the slit lamp -thickness of the cornea
compared to depth of peripheral AC

o f |

» Low sensitivity: 45.5% and 61.9% - limited use as screening tests ({E N
176 15615 F A R 1)) for occludable angles

» Aust N J Ophthalmol 1996 Aug




Non-gonioscopic method for detecting occludable
angle
AC Depth

Optical pachymetry
Accurate and reproducible #:#f, =FTILMELF

Limitations (FE#l):
— Bulky equipment and operator skill dependent & B ) % 25 FlHEEE A
O3 R e A
— Not ideal for screening A~ /& P AH {1 7 1%
— Sensitivity/specificity vary with different populations (85%/84%
Mongolian, 75.6%/73.7% Singapore Chinese) & & /45 7 14 B AN [F]
NEEEAR

Arch Ophthalmol Feb 2000
Am J Ophthalmol May 2006




Non-gonioscopic method for detecting occludable
angle

Limbal Chamber Depth (LCD)
LCD measurement using van Herick test detects
occludable angle better than ACD measurement in

Singapore Chinese (sensitivity 83%, specificity 88.1%)

« LCDYI LKW ZE H7 b1k i 7 [ A occludable angletk T-ACDI)
TE

» Am J Ophthalmol May 2006




Biometric Measurements

~ Axial length (mm) 22.76 (0.78) 22.07 (0.69)
~ ACD (mm) 3.00 (0.30) 2.53(0.26)
Lens thickness (mm) 4.31(0.31) 4.40 (0.53)
Lens thickness/axial 0.192 (0.01) 0.199 (0.02)

length ratio




Screening method

Uiy

Imaging for biometric measurements




Biometric measurements

,;'t"’i Handheld ultrasound biometer
e 3979 subjects

- ACD (mm) Axial length (mm)

Normal 2.8510.39 22.62+0.90
Occludable angle 2.55+0.69 22.08 £0.83
PACG 2.48+0.22 22.02 £0.59

Optom Vis Sci Jan 2011




Biometric measurements

1922 subjects

e s | acwoume

Normal 21.1mm? 142.1mm3

Narrow angle 15.6mm? 97.6 mm?3

Arch Ophthalmol May 2011




Screening methods using biometric
measurements

e AS-OCT, SPAC, IOL master
* Limitations:
— Low specificity (<77.7%)
— Poor definition of scleral spur JLIER K E X %

— Machine dependent L{& i




Screening methods using
biometric measurements

e UBM measured anterior and posterior chamber

— AAD- angle to angle distance
— SSD-sulcus to sulcus distance

e Smaller in PAC than control

e Measurement independent to scleral spur (Jc 7 1K 3¢
P R)

J Med Assoc Thai May 2011




Screening methods using biometric measurements

461 subjects

UBM measured angle-opening distance (AOD) at 500 um from scleral spur
, trabecular-iris angle (TIA), and trabecular-ciliary process distance (TCPD),
iris thickness under light and dark conditions

Good for detecting occludable angle

Cut off values (V] ¥11H)
— AOD500 0.17mm =>sensitivity 82% & specificity 96%
— TIA 15.2 degrees = sensitivity 83% & specificity 93%

Am J Ophthalmol Jun 2011




Screening methods using biometric
measurements

30 eyes
UBM measured ACD and lens thickness (LT) (fE85 1) )5 )

|IOL Master measured AL
Relative lens position (RLP) = 10 x (ACD + 0.5 LT) /AL

Decrease in RLP is predictive of appositional closure for narrow-angle eyes

under dark conditions (2215 2544F T BIRLPYE D il 4] %2 ff HR appositional
closure)

Jap J Ophthalmol Apr 2011




Screening methods using biometric
measurements

102 Chinese subjects
AS OCT measurer lens vault (LV) (&5 HET)

- perpendicular distance between anterior pole of lens and horizontal line
joining the 2 scleral spurs

A-scan biometry measured lens thickness (LT)
LP (lens position) = ACD +1/2 LT

RLP (relative LP) = LP/AL

Thicker lenses and greater LV in narrow angle

» Ophthalmology Mar 2011




Screening methods

* 996 Chinese subjects

e Adult height (F¢ A\ =/E)

* After controlling for age and gender, adult height was
significantly related to anterior chamber depth but not
significantly related to gonioscopic angle width

o FEFEINERAER LU, RS2 S 5 R AT <
, {BAE3E 5 gonioscopicH T 5 A ok

= Eye Sept 2009




Screening method for PACG
I E AT LR

More research is required to develop alternative screening tests (75 & 5 %
HIATE FUIT 5 B AR T e 16 ) -
High sensitivity 157 & %
High specificity =7 5+ P4
Reproducibility 5 4
Performance by paramedical staff 3B N\ 7 A] 4T
Objective 25
Cost effective AR 4
Non-invasive JE12 A\ 4
Simple and fast f&j &1 ik




Screening for Angle Closure Glaucoma

e A AT LR

Treatment - safe, effective and universally agreed
BT Z2F A FINE

e [Laser PI
e ALPI
e Lens extraction




Prophylactic treatment to prevent the development of
PACG

» |s the natural course of the disease adequately understood? (Y:fPACG H A1
FEINR e H515?)

 Longitudinal studies: 20% occludable angle eyes progressed to PACG in 3-5
years (JAFIHH5t: 20% occludableff 5 HRE i ££3-54E N & & 31| PACG)

* Not able to identify whom with occludable angle will progress to PACG (TG4
%€ occludable ffi J5 34 i3t f2 21| PACG)

— By treating all people who have occludable angles with prophylactic LPI = will
treat some people who will never develop PACG (] 15 occludable i 5 1) N 5
TREGVELPI=AT £ 7K AN 2 K PACG I N TR ZEHALLPI)

— AmJ Ophthalmol 1993

— Acta Ophthalmol Scan 2003




Efficacy of prophylactic LPI
TR 36 7 1

Is prophylactic LPI effective? (7[5 {4 LP1j3% %% ?)

Published evidence lacking to tell whether LPI is effective at preventing

AAC, PAC, and PACG from developing in individuals with occludable angle
AR R Sk = A BT LPILE 7545 247 1 occludable angle & fi il PACG

Racial/ethnic variations in response to LPI

ANEFIZRNS LPIANE] FZ M

a Jiang Y Ophthalmic Epidemio 2010-results pending




Efficacy of prophylactic treatment
TR 16 TT DA%

LPI

— Not always alleviate irido-trabecular apposition since mechanisms
other than pupillary block may be present, such as plateau iris or
phacomorphic angle closure

— (FERBEZEAI 4 EPangle closure[A A non-pupillary block{F#1F)
ALPI-?

Lens extraction A& iE R

— Insufficient evidence for deciding which PACG patients should undergo
lens extraction alone

UESE A A2 BLIR TE TR £ PACG 1) J8 3 W B MU AT s R AR 37 B




Efficacy of prophylactic treatment
TRES P16 9T B 3K

\\

469 Caucasian phakic eyes with apposition or PAS
angle closure

LPl done
Mean follow-up 8.5 = 5.53 years

38.7% -increased IOP(iRE F7+)and 17.3% required
medication(FErIREZY)

Can J Ophthalmol Jun 2011




Screening for primary angle closure in

Mongolia
FEEHNAARE LR E
* Randomized controlled trial to determine whether screening and

prophylactic LPI will reduce the incidence of PACG in an East Asian
population

-  AART ORGP HELPI

4725 individuals aged >50 years recruited and randomized to LPl or no
treatment (FF 2 FIBEHNLLPIELASVEIT)

Unable to identify a reduction in the 6 year incidence of PACG after
screening with ACD < 2.53 mm and prophylactic LPI of PAC

(7SEEPACG I = 5t A3 I i 2 AT PELP TR /D)

B J Ophthalmol Mar 2003
Br J Ophthalmol Nov 2010
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Complications (34 it )of prophylactic
treatment

\

LPI — corneal, lens injury

e ALPI-long-term effects on angle?

Lens extraction - risks of surgery, loss of accommodation




Screening for Angle Closure Glaucoma
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Economic cost of early diagnosis and treatment
KB HNGIT &5 A
|s the economic impact of a person’s blindness from PACG

balanced against the health costs incurred by screening and

treatment?
N BRI ANG T &5 A 2 /0 T30 J5 B s B 4L 2 B i gl A ?

A thorough cost effectiveness analysis is not available at
present

H R — >4 B AR 70 i




Cardinal Principles for Disease Screening (WHO)
tH RIS [FEEm E R E N

Disease - important health problem with recognizable pre-symptomatic
state (6375 - LA T VRO R BT H0 DR A 1 8 2 g i
Screening procedure — acceptable to public and health care professionals
(THERR S A IR N R 57) 2

Treatment - safe, effective and universally agreed (Y897 - %4, A XM
3 ] 7%) 2

Economic cost of early diagnosis and treatment — less than total health

care expenditure for leaving the disease untreated (5112 Wi A5 57 1)

R A 779 S A T ) e e A 7




Screening for PACG
i ZA Y AN i

No universal agreed screening method (V& & [5) = A 1 /7 V)
Inability to identify eyes that actually develop PACG (JoiEHf & S2hrH K
PACG 1T HR i)

* Only 20% narrow angle eyes developed PAS/OHT in 3-5 years

Doubtful effectiveness of prophylactic LPI in preventing PACG in eyes with
occludable angle (F[/5 14 LPIHI A R B 5E)

Optimal screening test criteria are not yet known (f44 57175 120538 A5 75 14
RiE2E)

Am J Ophthalmol 1993 (115)
Acta Ophthalmol Scan 2003 (81)




Screening for PACG
i P A B E G R

More research is needed for the implementation of the best population-
based screening program for PACG (& i1 N 1 N FEm i) 7 2 7 S 1 5K
Jiti 34 5 5 2 O 5T)

The best evidence to date suggests:

— Screening of high-risk subgroups may be more cost-effective than
screening the entire population (i 7 & XU 170 2H Al g2 a2 AN

it 126 AN 25 )
Each society should determine its own criteria for the allocation of an

affordable amount of resources for PACG screening

155/ 2 L 52 4 U R SR 20U PACG T




