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Figure 1. Major etiological causes of dry eye.

The left hand box illustrates the influence of environment on the risk of an individual to develop dry eye. The term “environment” is used
broadly, to include bodily states habitually experienced by an individual, whether it reflects their “milieu interieur” or is the result of exposure
to external conditions which represent the “milieu exterieur.” This background may influence the onset and type of dry eye disease in an

individual, which may be aqueous-deficient or evaporative in nature.

Aqueous-deficient dry eye has two major groupings, Sjogren syndrome dry eye and non-Sjogren syndrome dry eye.

Evaporative dry eye may be intrinsic, where the regulation of evaporative loss from the tear film is directly affected, eg, by meibomian lipid
deficiency, poor lid congruity and lid dynamics, low blink rate, and the effects of drug action, such as that of systemic retinoids. Extrinsic
evaporative dry eye embraces those etiologies that increase evaporation by their pathological effects on the ocular surface. Causes include
vitamin A deficiency, the action of toxic topical agents such as preservatives, contact lens wear and a range of ocular surface diseases,

including allergic eye disease. Further details are given in the text.
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Table 1. Revised international classification criteria for ocular manifestations of Sjogren
syndrome

1. Ocular symptoms: a positive response to at least one of the following questions:
1. Have you had daily, persistent, troublesome dry eyes for more than 3 months?
2. Do you have a recurrent sensation of sand or gravel in the eyes?
3. Do you use tear substitutes more than 3 times a day?

1I. Oral symptoms: a positive response to at least one of the following questions:
1. Have you had a daily feeling of dry mouth for more than 3 months?
2. Have you had recurrently or persistently swollen salivary glands as an adult?
3. Do you frequently drink liquids to aid in swallowing dry food?

Il. Ocular signs: that is, objective evidence of ocular involvement defined as a positive result
for at least one of the following two tests:

1. Schirmer | test, performed without anesthesia (<5 mm in 5 minutes)

2. Rose bengal score or other ocular dye score (24 according to van Bijsterveld’s scoring
system)

IV. Histopathology: In minor salivary glands (obtained through normal-appearing mucosa) focal
lymphocytic sialoadenitis, evaluated by an expert histopathologist, with a focus score 21,
defined as a number of lymphocytic foci (which are adjacent to normal-appearing mucous
acini and contain more than 50 lymphocytes) per 4 mm? of glandular tissue!®

V. Salivary gland involvement: objective evidence of salivary gland involvement defined by a
positive result for at least one of the following diagnostic tests:

1. Unstimulated whole salivary flow (1.5 ml in 15 minutes)
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2. Parotid sialography showing the presence of diffuse sialectasias (punctate, cavitary or
destructive pattern), without evidence of obstruction in the major ducts!®

3. Salivary scintigraphy showing delayed uptake, reduced concentration and/or delayed

excretion of tracer

BIURER® ICETLED
fhomEETIZ, FHLH
FRIZTRRH IR TV,

VL. Autoantibodies: presence in the serum of the following autoantibodies:

1. Antibodies to Ro(SSA) or La(SSB) antigens, or both

BT, & 3t
2. REORMHSHEmML., £

Reprinted with permission from: Vitali C, Bombardieri S, Jonnson R, et al. Classification criteria for Sjogren's
syndrome: a revised version of the European criteria proposed by the American-European Consensus Group.

Ann Rheum Dis 2002;1:554-8.
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RNZEAED o SIS L URIZ MR X 2 R
TEICBIT B FEN - BITWMERE, 26 TICIRREDE
HMBEXEOBEENS Y, A (Ad) BLIUER (C) 0=

, ¥5%, #2858 / wwwtheocularsurface.com



DEWS E#B X 558

Table 2. Conditions associated with non-Sjogren
syndrome dry eye

Primary lacrimal gland deficiencies
Age-related dry eye
Congenital alacrima
Familial dysautonomia

Secondary lacrimal gland deficiencies
Lacrimal gland infiltration
Sarcoidosis
Lymphoma
AIDS
Graft vs host disease
Lacrimal gland ablation
Lacrimal gland denervation

Obstruction of the lacrimal gland ducts
Trachoma
Cicatricial pemphigoid and mucous membrane pemphigoid
Erythema multiforme
Chemical and thermal burns

Reflex hyposecretion

Reflex sensory block
Contact lens wear
Diabetes
Neurotrophic keratitis

Reflex motor block
Vli cranial nerve damage
Multiple neuromatosis
Exposure to systemic drugs

A= 2 -0 ORGIHET o 9 ERRRERIT.
I«B¥F—PHEEAEOMET I — FIZEET S,

2) Secondary Lacrimal Gland Deficiency

lacrimal gland infiltration : FRc7% EDREl, RIROJAE
BREIZLY, BROSWICEESE L2 EEZ LN :
FNIL F—=V A HNaf FEREREICE 2 REROBEED
FIATARFERTHLEEZEZOND, %
VY SIE ) o EMRBC X BFEROBMAEES A T A EF
RTHLEZONG, 7

AIDS  THRICE Z2EBROBRBEIZXI Y FSATADPER
ShaeE2Zohb, 72720, AIDSEHEFS 4 7 4 Tld.
SSDEZBU BRI EIZRE Y, CDANVS—Hia X ), CD8
F7L oy MBIk s, %

BHANEERN (GVHD) @ K54 741k, GVHD O —#&H
REPHETH . BE. EMBHERBHA SH6 » HRICES
B0 TORERDLIDH, BMERBOTY » 58k (CD4B L U
CD8) & HiEIRARBMEF M OB & 5 FEIR OEHEL
-’6‘&60 99,100

RIREIER . FRBOF IR E S 2 @B L T5H20, B
BT OMBRICL Y, BRBOTKRER URESRE L LE
ZoNb, FIATAIE FRICHDLLT, RO 7

BEBEMBRTAILTCHELALEZLONE N, BEICLo
TIIEERB L UEE,L S OGRS TN ERET 5 EHET
ELZEDH, BT FIATARETLEDIFTCIER V55
L7z o T YAFNVOEEREYBRT L2 LT, BHEOKE
BWauw s R 7WORE PR T 55, YBRAEN) ZFL

CDOFIATARFRLAEVE ERERENI EThHDH, 0

lacrimal gland denervation: ¥ F OREBROBIZ RO
MHRBIZED, FIATAPFRENLIENEDHLHH, 1025y
FOEEBIZBW T, EHROWE E BB, 5> OFAE WA
AL, BBICBT 5 RERZ A FHEEIL Sz, 103 BlFER
2. EEBRPERFERE REBCHREERISATEY, 1% R
ORFHHATICHELEEZOND, 277L, THIZET AL
EF Y ARRMLTWAS,

3) REOMZE

FHRER R B XU BRI O DFZIX. aqueous-deficient F
FATAERF R THH. Thid, WD 24 7D cicatrising
conjunctivitis (RHRTEBEER) (TR TILEZON (R
2o THLEBENHZHA. HEOBESBREERER
MGD2FERTLHIENBL RV E5I0, BEBOERIZLD
ARz @ apposition 3 L B EISEBESNFEBBOILH NI
45, TRICEAMIKELHITS,

Foa—=: bFa—<id, KHOMRNLERTHY . B
WEGEoMmRIL. BEEELA, MEIALIA F—2B0H
EPHAEDLEIHTET, AEORELL RHOERE % 5,

Fo 4741k EBREOBZE, lid malapposition, EHEE DR
BROAFRIZE DEL BEHEBO—ERTH B, 105

FORMERER DS & BRI REE RS EREES
X OKEMERARE L. REB X U OKAREE e
L, EEIOETEOEEBRILOEE & 4 5 M E &R
Thb, F7A4T741L, RIROBAE, BWEMEMGD, B/
¥ 7212 poor lid apposition 2 L W E UL L 2 Z 2 S5, 106108

LIRREALTE : i, EE, BRI, BT I3 EMEEC
INBIEREIINI2MOHCHEBHIERERETH 5,
HBEOBIBEERICLY, LEOXILBFETESA 7425
HINb, 1

fLEHEB X UBE  RHEAOREBIZL D,
BFRICT A LBEIEEENL Z LD B, 110

FSATAD

4) Reflex Hyposecretion
a) Reflex Sensory Block (#2% & U°3)
HERECTORERTBIE. FICEREEBREBIrAEL L=
IMREREEA 7y MILDEIHHKREV, BERTR
BTk, BHLZBRER? SO HEdrive 2T 5. B
RKEHD S OREdrive DT, FUIREHT X 2 R SWO
W, B2RBEORD, ThbbERBICLSEEDOWME
WA2DODBEICED, FIATAERBELRLT LT 5, 11!
EBRHIEF Y A, v FOZXMROBPARICLD, R
B o OEAG WIS ESINL L EZR LTS, 12
MEEOREHERIZL D, BESWEEREEORFHIE
T+ 2. @k, BRI HL L I2L 0, BEZEHY
30%. TR WAH60~T5%HA T 5o 2 HUWDETOHH L
LT REEIRE X CRIRER IS L Ty 2 0l mEREOR
FIREREZZ bNAZEICEETRXTH S (Belmonte C:
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personal communication) o

ary s rLy AOER ABREZEOETIR, N—Far
2 P ABIUEREREMHADY Y2 LY X (CL) D%
BRI, COBEBRORFIA TAERICEEG B L Tw
LHEEZOND, —HORBKIZE VT, CLERIZE) BlR
FEFEOLEAINRFEINTVE, B SHFOEFL TR, =
THRORMBICL VERBOBREES AL, FI4T74
IEFBN TR ENEILOFERIC 2 572, 15 LASIKIZ L 5
FIATADIAL T 2 XFETHRBOBRVRRINT
Whe, M7 Zpary S BT TLIET Y ARH BN
LASIK W IHERD BN - — 3O BF 21X, neurotrophic
deficiency (PR K Z HE) 18 ¥ 7212 neuralgic disorder (i
BREEE) 5LV )REERbD S,

FERA  BEIRRIE, KRBERHEZ &, BEORABRIIBWT
FIATADVAIZHFELTRESRT VS, 2018 F5474
OZWE-IFSA TADOERE AT & L 72 Beaver Damik
BRIRL22 12T, AR IEERRBEZOUI%IIHL. B
RIRBETIL181% TH o7z IRFHHEEHOMFEABEICE
DRI BWT FAROFRE (FERF20.6%. FERERK
13.6%) 23 iz, 1B ZORB TR, MEMEEHRORR (I
EHLAIC TREn ) L REOFAEE L OMEb RSN
Tw b, Goebbels!?id, A ¥ A ARFEEBERFICBITL RS
WMEDRA (N <—RER) 2BEL745 SO0 EICE
ARB TR, FEREREERE AR ERICEVIIED LN
B0l

ZOMEEE. BRHBEEOKEZ 2 -0y —F 3 EHE
M= 2 -0ty — H5WIKIEROB/MLEICAE U7
PREERBEI N TS, 12

neurotrophic keratitis : [RFFIREEO—FEL T, HH Wi
SR AEIWE, ST, . BRI X DERINS, AEL X
USHRER - B HR A5 58 % 6 o W7 328 D i 86 B 0 R 3 IR B A R oD i
#1Z X B, neurotrophic keratitisD#ERSINLZ &1 5,
ZOREL, BRORLENE. RS RAKE, Ao
ThLW) FIATAOFENEH LA, RHBEFEHTREZLE
ELC BILoEEICA W H 2 EREF - IIREEHAERD
RERFHET S, 1515

BEHEERICLY, REOGWE L TBREEMET T 5,
B, BEBRESK. $TAY Y APOAR T ARG
FHRHEEETFORBICL D, BRIMP~OREMGIEDR
HLEEZONTNS, 127831

b) Reflex Motor Block

P EMERIC D 2 EVIIRMRE COPRMBEREEICL ), &’
WWEEREDETICL D FIA4 TADEL S, hRIHR
i, (ROBWREICHRT S) 8tk BIZQRARHRE L FER
FTHEELTVS, FIA4T741E. BROFREELEH (B
B ICIA, EHOFUAEILIDE LD TH S, LEUEHE
BRED FS4T7TAOFRRE L THESN TV, 2

HWEORBIIBWT, 25E0EfAL FI4 74 0K
s TB), COBFLE LTREFTHOBRIPEZ SN
TWwd, CHICHETAERAMEICETRAEENS (Hik
A& I A, QERTE, PUEEE, FRAL 2o CITHEES
BHED DA ZERY ) 0%, BRMELT = CHIGARE
K. FoOfomEmE, 12205 AN, Schein et alid.,
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Table 3. Causes of ocular sensory loss

Infective
Herpes simplex keratitis
Herpes zoster ophthalmicus
Corneal surgery
Limbal incision {extra-capsular cataract extraction)
Keratoplasty
Refractive surgery
PRK
LASIK
RK
Neurotrophic Keratitis
Vth nerve/ganglion section/injection/compression
Topical agents
Topical anaesthesia
Systemic medications
Beta blockers
Atropine-like drugs
Other causes
Chronic contact lens wear
Diabetes mellitus
Aging
Trichlorethylene toxicity

FNROEBLIIMRRL, BEROFEHFIZLZAEEREOH
BEHRELTWbB, BACE (7 V¥4 5 v ¥ VEREEE) B
EHOFAIZLY, FSATADRERPMET L2 v
Uy AF Y FNENET ROV AT VETEE OBK
ERODP o T, 12

1. Evaporative GERILER) F514 74

evaporative K 5 4 7 4 i3, IR WBREEAIEE 235 E1C,
EHLBRERE>SKTIBEIHEELTREZ S, 2OHERA
i, IRBOBELHNFICEETINEEERZEEET S
HWEMZDL D, 50N EA~OBREIZ L ) RREICEERD
EL2HAEMZbDOEHEHAINTE, ThH20DHFT
J OBEFRII PRI HETDH 5,

a. WRgER
) =4 F—ARBHEAS 2

TA R LRSS, TROLBIBBEL . v K-
LIRAEHZE U7 REE T, evaporative K5 4 74 O b —#&H
RIERTH %, B0 ZOEMOFR & BHRERUTRRL:
A, SRR, RBMERER, 7N -HEERREDOR
ERPEEhd, CHHEBE—BRYTLWPEELREHEE L
T, WHH R A K- A BEROFERICZLAV VT /A
vaEROSEREREOER, v AR ABREGRETORER
Bk, expressed excreta (JEHEHIRE) 02 0ORBE &M
EOBMBETONE, 235612, HRRIN-HREROEE
ARV 7 2o V~OBRED, KE JRHREERE
BEZEAL. HEOBWIERY L S WROBRBREREF) <
AXR-LOMRREV)BHEBOFERE %5, LORSES#
BEZT b, RSBISEREFVIZBVT, v K~ LEOA
AR 5T 5, 149150

MGDd, —kME T3 kE. B E - BETEEZ X
bhd, BHMGD TR, ~4 F—ABROBOEITAREE DR
BN, BEEEESHOMAICET > Twb. BEMEMGD
Tid. EORBOFEAHRE 2 U CHBREEIC @A o THRFIZFI
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EFEEoON, ZOEE. Bl
BOEMIZHT % BT
b, X BRE B
JUEROBOEESXHE
B BOSOET O E,
expressed excreta Pt ¥
RBECETOTITED
h 3, MGD ® & fi & % #1f
L. <A K- LAROBEFED
#BE (meibography) ., 156157
lid margin reservoir (257 5
MOE (meibometry) 65198 %
BES BHEPFLET 5.
HOGHOILEF A6,
MGD D # B B & VEIE B A8
TakgE. REBORER
BRZ L. RLDOEFEEHI Y
L <, evaporative F5 1 7

DEWS £#%3 L U458

Table 4. Meibomian gland diseases causing evaporative dry eye

Category Disease

Reduced number Congenital deficiency

Acquired—MGD

References

Bron et alt37

Replacement Dystichiasis

Bron et alt37

Dystichiasis lymphedema syndrome

Brooks et all38
Kiederman et al13°

Metaplasia

Meibomian Gland Dysfunction

Hypersecretory Meibomian seborrhoea

Gifford140 .
Cowperlst

Hyposecretory MGD Retinoid therapy

Mathers et af42

Obstructive MGD Primary or secondary

Bron et all43

Focal or diffuse

Bron et al43

Simple or cicatricial

Foulks and Bron134

Atrophic or inflammatory—
note association with dermatoses

Pflugfelder et alt*4

Simple MGD: Primary, or Secondary to:

AeHLBEEILNS,

Local disease

Anterior blepharitis

Rlg o LB Ay O~ A
F— LBRIREAR I 5%

Systemic disease

Acne rosacea; seborrhoeic dermatitis;
atopy; icthyosis; psoriasis;

McCulley Dougherty*45
McCulley146

Syndromes

B 2o CRBBIRERO
LA 5 BIENTEL

Anhydrotic ectodermal dysplasia;
ectrodactyly syndrome; Turner syndrome

Baum et alt4?
Mondino et all48

Systemic toxicity

R B EHNTETH bo

13-cis retinoic acid

Mathers et all42
Lambert and Smith149.150

Shine & FMcCulley it
fAAIICE o TTAKR— LR

Polychiorinated biphenyls

tkuitst
Ohnishi et al152.153

DR EAL AR BRI

Epinephrine (rabbit)

Jester et alt%4

LT ERRLTWS, 159160

Cicatricial MGD: Primary, or Secondary to:

Shine & * McCulley id.
JLVAFO—-LVIZATIVE X
UAfafilgiBEO= X710

Local disease

Chemical burns; trachoma; pemphigoid;
erythema multiforme; acne rosacea;
VKC and AKC

WESRCEEER ([EF _
ALAFR—VEL]BN(CA)) EINLDBENEVE
BREBR (EHaLA7o0—-VEY I BN(CP)) 25 EL
oo BEFIIBWT, EFMBOKEMEYICLIVEELESRS
IRATIT—EB I PINR—-¥ (a7 75— EBEBTFYRHE
(CoNS]J . Propionobacterium acnes. S aureus) % RHGIC
B S NCE /- BXT V7Y€ FERM L, #hiva
# % [ meibomian foam 12532 &EbhTWE Y —TE
BOBHRIZEDEEZBND, 19072, S. aureus DHEHA 2
LVAT7a—=VOHFEETTIHE L. Shine B & U"McCulley DR
BIIBWT, M K- RoOBEICILATFa— VL%
CEINTVRIEEHBRET OBZKICIZ, I LATFI— LD
TWHEBEDOEOT FOREKSE TN T, 9025 L
LEFPEEZBHEOMBE AN L BEICEEL., BB ko3
HIDEBTLEEZONS,

2) Lid Aperture (AREEBH ) 35 & OVHRBG /BRERE & 1
HBHWIE I EORE
BHLUABRERD S 0RBREOBING, SRERE,. Aowk
ZEDOBEHNZ L BRI, 206 TICHEERIZBWTAL %,
P RERZ . 7 & OS2 BRI I IR IR 2208 o S I
BOEREB L CRENSEETE L EBELT V5, 162 [HE50E
DM, REBOEBHEME MBS D 25, O BIZEFHE

Bl BEOBRBROMER. BELED L DICHEHEL
L CTHRZ M EICmit 2 ) v — P &, EhHERICRS
TENIBWT, [REMOBER AN 5, 163

lid apposition DA RPLHRBERICL VIERmAEH L
D, REBOBEANARRE D2 FERETAHRERDOE
B, RREOEHEME L LTERIRTWED, ERLH
RIBFIEALTRbATHR W, ¥ K54 74 OMEIZ B
BOBEMEICIRE OBEEEICHENSELL I ETHERSN
ALEzZbhB, 165

3) BHFEOMKT

REMOEEIZ, BAROBETICIVSBERSNDIEEZS
Nah, BEHEFETT2E, ROBE I TRREAIER
UARGIERT M ITERT 5, SCBRAELRHL. F54
TAOFREEEMNTA72D0HFEPHEINRTHD, P
HEOETIE, EFFHROTRPHEHMGE L E B E, £
FEETIHEDI A 2T > T3 L EDEHENRD
CLTHELSD, HAHVIIS—F Y U (PD) & LDk
B RIEBORFHEEZOND,
PDICBUA2BEEOHKTIZ. BEOF—/3 VEAH®
Za—ur7—=VORVVERT, BROBEEEICRAT S,
S RAROET2PDICBIIANIATAORBPERLTE

THE OCULAR SURFACE / 2007448, 5%, %25 / www.theocularsurface.com 19



DEWS B L U4

#3H\nbH, 19 Biousse et alid. REFEDOBEYHEPDEL T,
FoA TAEROEESAREIIHEML TV ABHEIIBVT,
B H = L EREHIERE (TFBUT) PAEBICRI T2 %
BERLEMN —HT, YMVI—RBB Lo —- IRV F VY
RO RIZ, B LPDEETEVY 2h oz, 107272
L. PDEEIIBIT HFEEASWORA, 773 4 6 IREEE
EfE. INF LA B XXXy VY RER, tear
meniscus DH S, VA R—LABRBEORELRET HEELD
Wwh, 11

Tamer et alid, FEEOTREED206% 128 L. PDEFD
875BIZFTATADERNHY, FILATAREIIBI S
BEDAEEOFEHD, HED035£0912x L. PDEETIE
31018 TH o 7z (P<0001) o ZABRIL, ML LB L TPD
BEIIBVWTHERIIRERRD LN, TXRTORBRAR (7
A F— AR OBEEDS L WmeniscusiB B <) &, PDOEERE
BB EEELHBEBEGRER L. PDEREIIBNTREZED
oAEOERHT, BEREREFAL TV,

IhSOREHERIZETE, Tamer et alid, PDAFIA
TARFRTOIEBOBFELZIRE L. 1) BEEORA B X
CIAR—LBD S FEBEB~OMOERHOBAITLY, &R
WCEBELRENRMT S, T2 BEFOKTICLD, BE
BR RN AT DI )T IV ADWITF SN HTRER L R L
TWb, 174 2) EEIZBWT, RIRITS176 LA K — AP 177178
OB BPEFCEETHICE, TVFaFr P LB LERoT
B, TR R EROEBICLY) I TADRERDE
TTHEVIBEEIET VAN H 5, PPDEREOKPIILEN
T BR7 ROy VOLNVHFEL T TAPRRBIU<
AR—LBOBBERESICHESTAILERBENTVS, 3) &6
12, PDEEICB A REDCRA . BE, HBME, XK
WRIZBRMEOMBHNTOL Y —/MEOFEEIZ X AEH
MHBROBEALIZIEZLDEENT WA, 89 Magalhaes et al
X, PDEEZEOHSTOICHBAARREOLYF A2 RD
TWwhb,

e LT, PDEREDFNFA 7TAIIIERHORRIH 5 &
Zzbhb,

b. SR ER
1) BREROBE

BHLZREAOKED., RETDOBE VAR, BHORHK
BHE. ROSEEEE. 25T FIA TAOERNIIL S
EEZONE, FERELTIR, ¥¥ I VARZHE. 25T
R E BB R OB N ERHOBND 5,

Yo IVARZIE: €¥ IV ARZHER. 22008 % 58F
XD, FIA4A 74 (IRIREEBHE) 2FRTHEZEIADON L,
Yy IvAG MEBECBYLAHFAROREB LTS
Yo 2R LhF YORBICARTRTH B, B2 Hi1E, ]
HREBIEICBVTRZILTEY., RHORMBHEL L
THEBRBOARERDERE D, ¥¥ Iy ARZER,
FEIRBRE (lacrimal acinar) OHIEZFERTHLEZ LR,
L7270 T, REREZIRIE D B H L, lacrimal, aqueous tear-
deficient K54 74 &EZ Hh5, 18

RETEB L UBREH  SIREICE TN IETD% . BE
HICERERIC A FRT L RENS S, PTHRD KM
FIEH & 72 5 D P5, LRV FNa=m L (BAC) & & OBE
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¥, FZED LR A#E% L. punctate epithelial keratitis
FERTHILT, BREREOBHVZ T T 5, BiEHIAD DS
HEZFEHTLI LB, BABOEZIIBVT, FIA4 T4
DEBELEROEELFETH H. BiBHERMORANICY)
DERADLZETHREILMIETE S, 3 Ldo T, BiBHIA
DOANLRBEFLIHHTZ I LIE#ITERETH B,
RITREEEIL, 200BF CTERELERT 5. BRADBE
Fil#drive 2 T &5 Z LI X W EBE W ERL S, BH
RLET L5, T/ LABEOREIEWIESDBAELRS
DORRED (FROBE B & CBIIRE S OMESIE) . RETHRE
ko> THESNRS EE 2 515 (Belmonte C: #ME) o
BFREBEOBHN LHERAY. AREILOKREIZR 2
neurotrophic keratitis # FHFHT 5 2 L 23H 5, 185186

2)2ry 7 bL Yy XDEM

avy 7 LA (CL)OERIL SEETERLTEY,
20004E DK EHNOERZIL30HFANTH o7z B L7z2H-
T, CLEDERS & UCLAMHEOERZ, WAL LU~
BRFICBOWTEETH S, CLAMEOE L HHIE, FRE
LR TH B, 38189 HE, CLEMBIBITLFIA TAIE
REFET B2, WOPOEMEFRESL TV A,
45190192 = 3 | - EEOFEIZE ), CLEREDHS0% A F
FATADEREBREL TWL I EMER/INT NS, 191194
CLEMAFX. EEHOANDLE. OPRERFOME. F7
474 DIEREHEL T B,

CLEME % MHIC U KBEHBTIR I BT (91% 23
A rFar vl X, 9% EEEEREL > X% M) . Contact
Lens Dry Eye Questionnaire (CLDEQ) 2 & h &z F
FGATACHBOBERIEELTwEZ EHB L7, pre-
lens tear film (L ¥ XHiiRE#EE. PLTF) thinning time (&
LB 25, FoATA L ROBEENFELS (FF4 74 1823
=5678, FEFF AL T4 11032 863%. p=0.0006). Hx\>T
BHCLEKRLBIIRTH o7z, 114

LY RHiIRERBORESIE NI A TAHBEIBNTHEHL,
pre-lens tear film thinning time & SVWHHBMZRYH -7,
NZrid, Ly XOBEESENIEEEDET, LI XE
FABORBIILABEROLZ SORMTHY, v/ F—LKR
OWEWEOEL LD D, BRREBREAKOBENEIR
HeEZBLNT,

ERBOEONA FOF ALy AR EH LTS EBEICS
WT, FSATAPRESNLRENB V. T, 3T
BV TREOMIZE STV 520N, FaF L v AR
FHRBOEREICE 2 2 B L FAFEBRICB VYT, Thai et
alld, BRI L2 XTOV 7+ CLEMPEREL LA S E,
tear film thinning time 2/ Z BT LR L7z, 904
B LU ARTAEICEDL S, CLEMOERTREEZ
[ U Tdh o7 Efron et alld. AT I W HHEK
BOCLAERAL TWALBBIERF 2V LERAL,
977-72L, ZOMORBIZBE T, CLOKSTHHREFIAT
AHEROMBBRIIRENTE ST, 139 L XOKRSHE.
tear film thinning time BX 'K 54 7 4 K% H 2 3%
BIZE BRDEER OFEDBDON T BV, FF4T7A
TR, REOBRBEESH L o705 FIATAL L bERE
B BEEET 2RMEANTE b o7, FHLHIL, HEAC
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DIEHE P o720, H 2 VRO K FRIEFREN &
ZAONLETAY LTS, 4

ZHE. BHIYFSATA2HBETIHENE <.
BHDO0%. EHEDO%NBFIATATHEETRIN
(P<0.0001) o "M ZOBEHZESPIZH > TORWVA, £25
NBEFSHFELC, AHBAHD 2 IIARERICBIT S50
ECOLE., ZOTCHROREERL TV E VHRBHEOFH
BEZOND, T KEEBL CEE L Y EROBELH
EIZAT 2 ) M H 5 EbEHES N, 00 —HORRKITE
W, BOBIEERKVEY LXVIZRERE T A—-FOHH
WWEBLZWIEIIRENRTNS, 2

Glasson et al?®? ik, BREEIZBIFHZNAL FarX vl v X~
O, B EH BB, FREMHTFBUT, 7/ -Vl F
FEREOBEBOERE. & S 0N tear meniscus D& S & W
ORWPICHEET A EFR LA, Shid, CLEHARICER
A BWTFHIADH o7z, #EIK (McMonnies K54 74
HMZEZER) . HRBHERBHIERR (NITFBUT) . tear
meniscusi & BEMT 5 AR X ) BENREE A O
FHAEETD D, BKEE100%. FFEES7%. IEFEET8% Th o
Too Fo ARHER. BEAROFZLLIREEY. FAKY
NR=F A2, VEH) OMEBBBEL T, BIhbo
MEPS, FI94 74 ORBIZ—HTAHHEHIZL Y., CLAF
HIZHD R T B EEZLRD,

V7 MCLEABORDERL. LY ZOKFTHBELNLVD
ZAL, H5ViEL Y A5 E ) REBOENIC L 2 R0HEL L
FEREZEZONS, PO RE[ORIZEVFRSINLEH
REBE» S, EEGFOEOK TN I, v v 71—
P UBRENERTHCTHREIR, 7 M CLEME
IZBIFH 2 M5 X FREIR, precorneal lens {FEEIE AL R
L. BEEXFRT2568C, hEEBEED S BHEME R
BWT, BEICET TS, 202 ki3, —MOCLERHE
IBITHHERMLHERE V) BEFICHE L, BEHA~ORIEIC
ToTwhbtEZoNL, 7

3) HEMDOHEE

Ay A 70BENLREEBOERBICL Y., BEBHAR
ZEALL, RETORBIZF T A 74 OEEIND 5 EREIZ
BoTWBEWHITEFUVANH L, TULVF—HBEERIZ
2, FOBEIITEbR T ABIHH B, 28 F7-, #OE
HICEbHLST, YOS AL TORIATATH, Ll LM
MBEOKEZEOTERICREEEZLONLZ 06, BREHR
EWVIIBEMMZ SN B,

4) 7 VX - %

TULVF— R LI, ZFEETLVY— %R &
vernal keratoconjunctivitis (BEFAF W), 7 ME—H A%
RE BEROIA TV 5. REBERETL—BRNLER L, T
BADBZEIZILYIGETTIA IV TSN A ML B SR
MPRIY, RIS MA VRSN EZETh B, IBRER
BV BWIIEET, RICARE LE T Th2RISAE AL &
N, FOBRMETOBIRI 5, RO WHIHB LUHE
BBELF Y DOEEHIEI D, 210 K _F B AT LSS X
UAE I T5 (punctuate keratoconjunctivitis) o 32
EOEG LRI AT L5 —DMBIC KD, TLLE—FEIR

BIVEEFEROXSNBAIE 5,
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Figure 2. Mechanisms of dry eye.

The core mechanisms of dry eye are driven by tear hyperosmolarityand tear film instability. The cycle of events is shown on the right of the
figure. Tear hyperosmolarity causes damage to the surface epithelium by activating a cascade of inflammatory events at the ocular surface and
a release of inflammatory mediators into the tears. Epithelial damage involves cell death by apoptosis, a loss of goblet cells, and disturbance
of mucin expression, leading to tear film instability. This instability exacerbates ocular surface hyperosmolarity and completes the vicious
circle. Tear film instability can be initiated, without the prior occurrence of tear hyperosmolarity, by several etiologies, including xerophthalmia,
ocular allergy, topical preservative use, and contact lens wear.

The epithelial injury caused by dry eye stimulates corneal nerve endings, leading to symptoms of discomfort, increased blinking and, potentially,
compensatory reflex lacrimal tear secretion. Loss of normal mucins at the ocular surface contributes to symptoms by increasing frictional resistance
between the lids and globe. During this period, the high reflex input has been suggested as the basis of a neurogenic inflammation within the gland.

The major causes of tear hyperosmolarity are reduced aqueous tear flow, resulting from lacrimal failure, and/or increased evaporation from the
tear film. This is indicated by the arrow at the top-center of the figure. Increased evaporative loss is favored by environmental conditions of low
humidity and high air flow and may be caused clinically, in particular, by meibomian gland dysfunction (MGD), which leads to an unstable tear
film lipid layer. The quality of lid oil is modified by the action of esterases and lipases released by normal lid commensals, whose numbers are
increased in blepharitis. Reduced aqueous tear flow is due to impaired delivery of lacrimal fluid into the conjunctival sac. It is unclear whether
this is a feature of normal aging, but it may be induced by certain systemic drugs, such as antihistamines and anti-muscarinic agents. The most
common cause is inflammatory lacrimal damage, which is seen in autoimmune disorders such as Sjogren syndrome and also in non-Sjogren
syndrome dry eye (NSSDE). Inflammation causes both tissue destruction and a potentially reversible neurosecretory block. A receptor block
may also be caused by circulating antibodies to the M3 receptor. Inflammation is favored by low tissue androgen levels.

Tear delivery may be obstructed by cicatricial conjunctival scarring or reduced by a loss of sensory reflex drive to the lacrimal gland from the
ocular surface. Eventually, the chronic surface damage of dry eye leads to a fall in corneal sensitivity and a reduction of reflex tear secretion.
Various etiologies may cause dry eye acting, at least in part, by the mechanism of reflex secretory block, including: refractive surgery (LASIK
dry eye), contact lens wear and the chronic abuse of topical anesthetics.

Individual etiologies often cause dry eye by several interacting mechanisms. Further details can be found in the text.
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Table 5. Dry eye severity grading scheme

Dry Eye Severity

Level

DEWS E#B L U5H

Discomfort, severity
& frequency

Mild and/or episodic;
occurs under
environmental stress

Moderate episodic or
chronic, stress or no
stress

Severe frequent or
constant without
stress

Severe and/or
disabling and constant

None or episodic mild

Annoying and/or

Annoying, chronic

Constant and/or

Visual symptoms . activity-limiting and/or constant, . . .

fatigue episodic limiting activity possibly disabling
Conjunctival injection None to mild None to mild +/- +/++
Conjunctival staining None to mild Variable Moderate to marked Marked
C°’“e‘f"' stalntqg None to mild Variable Marked central Sevgre punctate
(severity/location) erosions

Filamentary keratitis, Filamentary keratitis,

Corneal/tear signs None to mild Mild debris,  meniscus | mucus clumping, mucus clumping,

T tear debris T tear debris, ulceration
. . . . ) Trichiasis, keratinization,
Lid/meibomian glands | MGD variably present MGD variably present Frequent symblepharon
TFBUT (sec) Variable <10 <5 Immediate
Schirmer score .
(mm/5 min) Variable <10 <5 <2

*Must have signs AND symptoms. TBUT: fluorescein tear break-up time. MGD: meibomian gland disease
Reprinted with permission from Behrens A, Doyle JJ, Stern L, et al. Dysfunctional tear syndrome. A Delphi approach to treatment recommendations.
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Table 1. Summary of population-based epidemiologic studies of dry eye

Dry eye assessment

Prevalence

Salisbury Eye Study3® >65y

At least 1 of 6 symptoms (dryness,

14.6%

gritty/sandiness, burning, redness,
crusting on lashes, eyes stuck shut in
morning), occurring at least often.

Beaver Dam® 3722 >48y

“For the past 3 months or longer have

14.4%

you had dry eyes?” (If needed, described
as foreign body sensation with itching,
burning, sandy feeling, not related to allergy.)

Women's Health Study’ 36995 >49y

Severe symptoms of dryness and irritation,

7.8%

either constantly or often, and/or the physician’s
diagnosis of dry eye as volunteered by the patient.

25655

Physician’s Health
Studies | and 118914

250,55y

250y

Blue Mountains1© 1075

At least 1 of 4 symptoms regardless of

Severe symptoms of both dryness and irritation
either constantly or often and/or the physician’s
diagnosis of dry eye as volunteered by the patient

=

16.6% (at least

severity, or at least 1 symptom with a 1 symptom)

moderate to severe ranking (dryness, 15.3% (3 or more

grittiness, itchiness, discomfort). symptoms)
Meibourne Visual 926 >40y At least 1 of 6 “severe” symptoms, not 5.5%

Impairment Project!?

attributed by the subject to hay fever

(discomfort, foreign body, itching, tearing,

Shihpail2

dryness, photophobia).

33.7%

2038 >65y At least 1 of 6 symptoms, often or all
of the time (dryness, gritty/sandiness,
burning, sticky, tearing, redness, discharge,
eyes stuck shut in morning).
Sumatral3 1058 >21y At least 1 of 6 symptoms, often or all of 27.5%

the time (dryness, gritty/sandiness,
burning, redness, crusting on lashes,
eyes stuck shut in morning).
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