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TYPES OF FLUID IN NEOVASCULAR AMD
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TYPES OF FLUID IN NEOVASCULAR AMD

 SUBRETINAL HYPERREFLECTIVE EXUDATION ( SHE): The material appears as regions of
featureless accumulations of relatively uniform increased reflectivity. The material may include a
mixture of serum, fibrin, inflammatory cells.

* SHE represents a subtype of subretinal hyperreflective material (SHRM), a heterogeneous category
that includes type 2 macular neovascularization (MNV), fibrosis, fibrin, vitelliform material,

hemorrhage, and subretinal drusenoid accumulation. *

1.Feo A et al. Surv Ophthalmol. 2024



TYPES OF FLUID IN NEOVASCULAR AMD

* BACILLARY LAYER DETACHMENT ( BALAD): It refers to an OCT finding of a schisis at the
level of the myoid zone of the inner segment of the photoreceptors, leading to the development of
intraretinal fluid-filled cavities. The outer segment of the photoreceptors remains attached to the

retinal pigment epithelium (RPE). Fluid accumulates between the innermost hyperreflective band,

the external limiting membrane (ELM), and the second innermost hyperreflective band, the ellipsoid

zone (EZ).
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TYPES OF FLUID IN NEOVASCULAR AMD

PRECHOROIDAL CLEFTS : are defined as hyporeflective spaces sandwiched between two
hyperreflective lines on OCT, the RPE, and Bruch membrane and are characterized by posterior bowing of

Bruch membrane. !

1. Cozzi M et al. Graefes Arch Clin Exp Ophthalmol. 2022.



TYPES OF FLUID IN NEOVASCULAR AMD

* PRECHOROIDAL CLEFTS

“ Prechoroidal cleft increased in
association with MNV reactivation
and decreased after treatment. Our
results suggest that prechoroidal cleft
could represent an accumulation of
fluid actively exudating from the MNV
and should be considered a sign

of nAMD activity. ”

1. Cozzi M et al. Graefes Arch Clin Exp Ophthalmol. 2022.

Graefe's Archive for Clinical and Experimental Ophthalmology (2022) 260:781-789
https://doi.org/10.1007/s00417-021-05384-w
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Abstract

Purpose The purpose of this study was to investigate the structural variations of the hyporeflective pocket of fluid (precho-
roidal cleft) located between Bruch's membrane and the hyperreflective material within the pigment epithelial detachment
(PED) in patients with neovascular age-related macular degeneration (nAMD).

Methods In this retrospective, observational case series study, patients diagnosed with nAMD and prechoroidal cleft asso-
ciated with other activity signs of the macular neovascularization (MNV) were included. Structural optical coherence
tomography (OCT) scans were evaluated to obtain anatomical measurements of prechoroidal cleft and PED at three differ-
ent visits (T0, inactive MNV; T1, active MNV; T2, treated inactive MNV). The variations in size of the cleft and the PED
were correlated with nAMD activity.

Results Twenty-nine eyes from 27 patients were included. The subfoveal measurements showed a significant increase of
prechoroidal cleft height and width from TO to T1 (P <0.05) and a subsequent decrease of the cleft height after treatment
with anti-VEGF agents (£=0.004). A similar significant trend was observed for the greatest prechoroidal cleft height and
width, obtained assessing the whole OCT raster. In the multivariate analysis, the cleft height was significantly affected by
both time (P=0.001) and PED height (P <0.0001). By contrast, the effect of fibrovascular tissue size within the PED was
not significant. Visual acuity did not correlate with prechoroidal cleft size.

Conclusion Prechoroidal cleft increased in association with MNV reactivation and decreased after treatment. Our results
suggest that prechoroidal cleft could represent an accumulation of fluid actively exudating from the MNV and should be
considered a sign of nAMD activity.
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TYPES OF FLUID IN NEOVASCULAR AMD

[Type I MNV, PCV ]




ROLE OF FLUID IN NEOVASCULAR AMD

{ 1. Is the type of fluid related to the prognosis? J

2. What is the impact of persistent fluid
on the patient’s VA?

{ 3. Are there fluids that should not be treated? }




FLUID AT PRESENTATION

The bad The good

* The presence of IRF is associated with worse VA and poorer outcomes.

* The presence of SRF has been identified as a predictive factor for greater visual gains. The 5- year results
of the CATT study revealed that eyes without SRF had worse visual outcomes compared to eyes with SRF.

* EXCITE study: Patients with baseline SRF achieved comparable visual gains regardless of whether they

received monthly or quarterly anti-VEGF therapy injections.

1. Zur D et a.Br J Ophthalmol. 2025 2. Ashraf M et al. Acta Ophthalmol 2018. 3.Waldstein S et al. Ophthalmology 2016



PERSISTENT FLUID: RANDOMIZED STUDIES
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Predominantly Persistent Intraretinal Fluid in
the Comparison of Age-related Macular
Degeneration Treatments Trials

Jasn Q. Core, S, Mauel ol PAD, Pesing Ho, MS. Ebencr D, MBBS, PAD.
Juan E. Cranald, MD,* Cynghia A, Toth, MD," Glerm J. Jaffe, MD," Dimiel F. Maran, MD,*
Manereen . Magsdre, PhD," Gui-Shuang Ying, PhDD," jor the Comparison of Age-velated Macular Degeneration
Tremmenss Tnds (CATT) Research Girongp

Purpose: To describe predaminantly perssstant imraretinal fluid (PP-IRF) and its associaton with visual scuity
V&) and retinal anatemic findings at long-term follow-up in eyes treated with pro e nata (PAN) mnibizumab or
bevacizumab for macular 3

nepvEsCUlar age-related

Design: Cohort within a randomized clinical trial,

Participants: Parteipants in the Comparison of Age-relaied Macular Degeneration Treatments Trisls [CATT)
assigned to PAN treatment,

Tha of fiusd (IAF) on OCT scans was asseased at baseline and

up visis by Duke OCT Reading Center. Predominantly porsistent intrivetinal fusd through week 12, year 1, md
year 2 was defined as the presance of IAF at the baseline and n > B0% of lollow-up visits. Armong eyes with
basaling IRF, the maean VA scores (etters) and from the baseline ware compared batween eves with and
those withouwt PP-IRF. Adjusted mean VA scores and changes from the baseline were also calculated using the
Ihwmlumﬂhmmmw-mﬂ“hmmﬂ
studies. Furthivmons, Gulcomes wene adjusted for concomitant preédominantly persstent subratinal fuld.
Main Outcome Measuros: WWIMMNHWMII yoor 1, and year 2;
WA, score and VA change; and scar developmaent &t

Results:  Among 363 eyes with basaline IRF, 1mmnﬁ}mw4nrmmyurmmmmpmw
IAF through year 2. Whan eyes with PP-IRF through year 1 were compared with those without PP-IRF, the mean
T-year VA score was 62,4 and 68.5, respectvedy (P = 0.002), and was 85.0 and 7.4, respectively [P = 0.13), after
Bdjustmant. Predominantly persistent intraretinal fuid through year 2 was sssacimted with worse adjusied 1-year
maan VA scores (848 vs. 80.2; P ~ 0.006) and change (4.3 vs. 8.1; P = 0.01) s well a3 worss adjusted 2-ysar
mean VA scores (B30 va B83; P — 0.004) and changes (2.4 v 7.1; P = (0.009). Predominantly persistent
Intraretinal fiuid through year 2 was assockabed with a higher 2-year risk of scar developrment (adjusted hazard

ratio = 1.49; P = 0.03).
Mwnmummppww 2 Predorminantly persistent
ll!h-ﬂni!hﬂdﬂruaghm wnmu-dm-uuwwmvxmmmmm-dm
for basaline prediciors of VA Predominantly persistent intraretinal fluld through year 2 wos indepen-
dently associated with worss long-term VA and scar development, Cphthalmology Retira 2022:6:771-785 © 2022
by the Amercan Academy of Ophthalmology

Supplemental material is availabie & www ophthuirnologyredine ong,

Randomized clinjcal mals have demonsteaiod that istres- mmr. vl sctivity, The prescoce of retinal
witreal injections of snt-VEGF agents improve visual scuity wid detected using OCT is commonly considernd an
WA} and congrol the growih and exadation of reovascular Mnlwmw\wmmmuuﬂ
lesdnes, As sisch, these treatmcnts have boon cstablished a5 (pwo e nsta [PRN) and treat-and-cxtend regimens.’

the pold sandanl for the trestment of meovescular age- Among the types of resinal Ausd, TRF has been most
relatod macular degeneration (MAMD). Imtrarctinal flaid  consisendy asociaed with poor VA and morphalogic out-
(IRF}, sabretinal flusd (SRF), and ssbeetinal pigmeni  comes.’ ' Based on doia from the Companson of Age-
epithelivm (sh-RPE) fluid e coused by leakage from  relsed Macular Degenerstion Tresmests Triaks (CATT),
immusture blood vesscls ino the retinal tissue and indscate  we previcusly reponed that TRF wis present cross-sectionally
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Predominantly Persistent Subretinal Fluid in
the Comparison of Age-Related Macular
Degeneration Treatments Trials

Jason . Core, BS,' Muswell Piselli, PRD," Ebenczer Daniel, MBBES, PRD,* Juaan E. ermnid
Comihia A. Tath, MD," Glenn ). Jaffe, MI)," Perveng Hua, MS, " Dimiel F. Martn, MD," Gw'ﬂlmu\"nu PhiD,
Manareen GG Mayguire, PAD," jor the Comparism of Age-Related Macudar Degenemition Tremments Trinds Research Group

Objective: To describe predominantly persistent subretinal fiuid (SRF) in eyes meceiving mnibizumab o
mmhmmw-ﬂwwm-Mlnmnummr\mm“um
nanpersistent SAF

Design:  Cohorl within randomized clinical trial.

Participants:  Comparison of Age-related Macular Degeneration Treatments Trials patients assigned to pro
rIl'II'!Il'-I'mI'II.

Graders. manthly OCT scans for SRF. Predominanity SAF through week 12
was defined as SAF at baseline and weeks 4, 8, and 12, mwmwmmluzmw
defined &8 SFAF in B0% of more of visits Dy years 1 or 2, respactively. Linear regression models including bassling
pradictors of VA and predominantly persistent intraratingl fluid (IRF) wers used to svaluate mean differences in
vision outcomes.

Primary Outcome Pr ty
change, and foveal SRF thickness.

Resuits:  Amaong 406 eyes with baselne SAF, SAF persisted in 108 ayes [26.6%) through wees 12, in B4 syes
(23.2%) through year 1, and in 77 eyes (19.0%) through year 2. Adjusted VA means at year 1 ware similar betwosn
eyes with predominantly persistent versus non persistent SAF by weak 12 (68,1 va. 70.2 letiers; P = 0.18), year 1
678 vs. 70.2 lettars; P = 0111.'-:!”2[?14“ 709 letters; P = 0,78} Adjusted changes in mean VA at year 1
were similar b 1 Eyes with varsus nonparsstent SAF by week 12 (6.3 va. 7.6 letters;
P - 0.38), yoar 1 (5.5 va. 7.5 lotters: P ~ 014}.NM2H1W.TTIMP 0.78). Amang eyes with
pradominantly persistent SRF through year 1, foveal SAF was absent in 46 eyes ($8.9%), thickness was 1 o 200
pmnmquﬁﬂu%)mmﬂu?(ﬂpmnlmﬂ1ﬂhlw1

Conclusions: Eyes with predominantly persistent and nonpersistent SAF through week 12, year 1, or year 2
mmwmmmmfummmmmpnhmmw Al the toveal canter,
predominantly persistent SAF was absent or present in Ophthatmalogy
mmmmnﬂmmwyummwmm

it SAF through year 1, adjusied VA score and WA

W matenal avalabie & www, DDMHTME O Tl Vg,
3

Neovasculsr age-relased macular degencration (nAMIDY)  fuid (FRF), snd in some cases sub—retinad pmm
involves the formation of immature, leakage-prone blood Ilm[RI"EI ﬂllii, serving as  an  imdscatbon  for
vessels with fluid accumulation withan or below the retina,

ofien resulting i reduced vismal lwny (¥A) through Ranﬁ!nudmrwudsﬂ?-ahuhhuﬂmwhn[ﬂ
imcompletely characterized mechamisms,'  Intravitread in- fallow-ap visits 1o bo predictors of befler boag-tem YA
jections of amti—vascular endothelial growth factor (VEGF)  outcomes, © ' challenging the assumption that any fusd in
agenis are highly effective for improving and preserving VA thmnldﬂmnllmﬂmumllnw
and are the cument stasdand of care” ' Mosi o und consequences of fluid that
approaches are gaided by the presence of Muid on OCT w wmudumwmomvtﬁrwmm
identify ongoing neovascnlar sctivity,” " Almost sll large- whether westment modification shoald be sought to elimi.
scale chinical irials evaluating the efficacy of ant-VEGF  nale Duid asd presesve vision To accomplish this, SRF
therapies have wsed a sero-ioderance approach to uid, prosence and its effect on VA must be oxamined not only
wiih mmy amount of subretinal fluid (SRF) or intraretinal  coss-sectiomally s previously  described  bat  also
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Impact of Intra- and Subretinal Fluid on
Vision Based on Volume Quantification in the

HARBOR Trial

Saphis Riedl, MD, Wolf-Dieter Vogl, PhD, Sebastion M. Waldstein, MD, PAD), Ursuls Schmids-Erfurth, MD,
Hruoge Bogpenouid, PhC

Purpose: To irvestigate the functional associations of intraretinal fluld (IRF) and subretinal Mud (SRF) vol-
mmmﬂmmﬂunhﬂu“uﬂummmmhlwwmmm
neovascular age-related mac o]

visual aculty [BCWA) in patients with
anti-VEGF treatment over 24

manths.
Post hoc analysis of a phasa Ill, randomized, multicenter trial in which ranibizumab was administered

Design:
manthly or in a pro re nata regimen
Participanits:

eyes of 1084 treatment-naive patients with nAMD.

Methods: |RF and SRF volumes were

on monthly spectral domain OCT |

A segmented automati ; mages.
Fluid volurmes and changes thereol wers included as covariates into longitudinal mixed-effects modeis, which

to baseline, follow-up, and persistent IRF/SAF

coresponding
mmaﬂrhﬁamhgm BCVA estimates of change in fluid volumes. after the first injection; and marginal

and conditional

Results: Analysis of 22 484 volumetric scans revealed that foveal IRF

ralation with BCVA at basefine and
inpection, BOVA increased

shows a negative cor-

consistentiy
subsequent visits (—3.23 and —4.32 letlers/100 nL, respectively). After the first
by +2.13 latters/100 nL decrease in foveal IRF. Parsistent

IRF was associated with

lower baseline BCVA and less improvement. Foveal SRF comelated with better BCVA st baseline and subsequant

visits (+8.52 and +1.42 lotters100 nL,

respactively]. After the first injection, SRF decrease was associated with
significant visson gain (+5.88 letters"100 nL). Foveal fluid comelated

maore with BOVA than paraloveal IRF/SRF.

Adthough I1RF consistently comelates with decreased funciion and recovery throughout ther-

apy. SAF s assoclated with a more

improvemant. Moreover, SAF resolution provides

pronounced
wm Wcmmmmwmmmmum

functicnal
Ratina 2&22&29\‘ armmra,-mmm;u

and reducing treatment burden, Ophthalmology
. This is an opan aocess aticls under

the CC BY-NC-ND lcense hiip./icrentivecommaons. org/fcensas/By-ne rtid o).

Suppéemantal matenal availabie af waw, ophinaimologyreding o,

Anificial inelligence (AT}—hased analysiz of OCT images
has become & promising perspective in the field of retinal
discases, improving keowledge on discase activity, amd
therapeutic strtegies. In neovascular age-related macular
degeneraton (RAMUN, exudative Baid, sentibable oo COCT,
the Aler the &
o!ﬁ!-hud methods in ophthalmic rescarch, sutomated
quantification of flaid volomes has sccelermed u:lml:ﬁ-:
progress and s expecied i rq'll.lne manual
large-scale image-hased analyses” * Once patients hlve
received their loading dose, Bexible treatment decisions,
such as pro re naln and treat-and-cxiend prowocols, are
largely based on the dﬁmhmm of reiinal fluid as the
indicator of disease activily,

:m:n—mmmw—mn m--np:-m-u
ke i T WY N TS Frnann (ony e “a

o of i inal fluid (IRF) and
m-ll]m:d (SRF) have shown distinet functional im
plications in various analyses by determining Buid presence
o ahsence withowt including precise quantitative measare-
ments. 5o far, there has been no corelation of automatically
measired Nuid volumes with funclion i aAMID.

Although derimental effects on visual acuiry have been
wttribmted 1o IRF, nem-lmpaﬂs-mwﬂhdunumnr
!l.F comesponds 1o preserved  visual acuity,

ons lating ohjective g ive fuid mea-
surements with best-comected visual acuity (BCVA) are
reqaired 1o provide robust conclusions, which can contribute
ioward establishing reliable gusdelines for more efficient
patien! management i nAMD. In thas analysis, we

it ik s D1 ) o SO 12 7 291
LG



PERSISTENT IRF

Post hoc analysis of the CATT study , 365 eyes with nAMD. (2022)

‘Persistent IRF up to 12 weeks: higher risk of long-term IRF
persistence and more rapid recurrences.

‘Persistent IRF up to one year: worse functional prognosis
compared to eyes without PP-IRF, but not an independent risk
factor for worse visual outcomes.

*Persistent IRF up to two years: independent risk factor for
worse long-term visual outcomes and an increased risk of scar

development.

Predominantly Persistent Intraretinal Fluid in
the Comparison of Age-related Macular
Degeneration Treatments Trials

Jusom ), Cove, AS," Maxsoll Piili, PRD," Perving Hisa, MS,” Elnczer Darel, MBBS, PRD,

Juam E. Cimaald, MD,* Cynghia A. Tok, MDD, " Glenn | Jaffe, MDD, " Danied F. Massm, MD,*

Masireen G, Magine, PD,” Gui-Shaamg Ying, PRD,” for the Comparison of Age-relanad Macsiber Degeneragion
Treaomenn Trials (CATT) Research Giroup

Purpose: Ta describe predominantty persistent intraretinal fluid (PP-IRF) and its association with visual acuity
(V&) and retinal anatomic findings at long-term follow-up in eyes treated with pro m nata (PAN) mnibizumaty or
bevacizumab for necvascular age-relaied macular degenaration.

Design: Cohort within a randomized clinical trial

Participants: Participants in the Comparison of Age-related Macular Degenoration Treatments Trials (CATT)
mssigned fo PAN treatment

Mathods: Nwma!ﬂmwndm-ﬂﬂhmocimwmmmmmrﬂﬂlyw
up visits by Duke OCT Reading Ceni Mpﬂvﬁmlmwﬂmﬂﬂuﬂﬂumnhmh!?m!lﬁd
yonr 2 was defined a8 the presance or IRF at the baseline and in > B0% of follow-up visits. Among oyes wilh
baseiine IRF, the mean VA scores fletiers) and changes from the baseline were compared betwesan eyes with and
those without PP-IRF. Adjusted mean VA scores and changes rom the basslne wene also calculaled using the
lirsae rOQrESaion analyiis 1o sccouwnt for baseling patient leatured Khentified a8 predicton of VA in predous CATT
sludies. Furthermare, oulcomes were adjusted for concomitant predominantly persistent subreting fuid

Main Oufcome Measures: Predomnantly persisient intraretinal flusd thiough wees 12, year 1, and year 2;
Vi\scufnmﬂ\-'ﬁl:hang and scar developmant at year 2.

Arnong 363 eyes with baseine IRF, 1m:?gamnnupp+nl=myu|nnd95r26m|nndw
IHFm\wqh'.-ﬂr? When oyes with PP-IRF through year 1 were compared with those without PP-IRF, the mean
T-yoar VA score was B2.4 and 88.5, mspectively (P = 0.008), and was 85.0 and 67 4, respactively (P = 0.13), after
adpstmant. Predominantly parsiatent intrarstinal fiuid through year 2 was associated with worse adusted 1-yewr
mmuﬁ.xwuﬁ-lau E9.2; P = 0.008) and change (4.3 va. B.1; P = 0.07) as weil as worse adjusted 2-year
maan Vi scores [B3.0 ve. BA.X, P = 0.004) and changes (2.4 va. 7.1; P = 0.008). Predominantly porsistent
Imlm Mo?hw?wu ssnociated with & higher 2-year riak of scar developmaent (adfusted hazard
rafio - 1.4 003

Conclusions: Approximately one quarter of eyes had PP-IRF through year 2. Predominantly persisient
Intrinetinal flukd through vear | wiss Bssockated with worse long-term VA, but the relationship disappeared after
adusirmant for baseline prediciors of VA. Predominantly pemistent intraretinal luid thraugh year 2 was indepon-
denifly ansociated with worss long-term VA and scar development. Ophihaimology Reting 20226.771-785 © 2022
by the Amevican Acaderny of Dphifaimology

Esmmmwmmarm-n O TGN v

Randomized climical wrisls have demonstrated that intrs ongming meovascular sctivity. The presence of retinal
witreal ingeciions of uni-YEGEF agenis improve visual souity flusd deiecied usimg OCT ommondy considered an
(VAL snd conero | the growth and exudatson of seovasculsr  mdication for sdidticnal ants. \.L[P:mument in as-necded
lesdons, As ssch, these reaments In been estsbilished & {pro e nata [PRN] and weat-and-exiend regimens

the pold standand for the ircaimeni of I neovascular ug: Among the types of reinal fusd, IRF has been mos I
relsed macoler degeneravion (mAMIY. " Intsanetine | fuid  consistensly sssocksted with poor VA ssd maorphol agic

(IRF), subreimal fusl (SRFL and sbretinal pigmesi comes, Based om dain from the Comgunson of NF
epithelium (wb-RPE) Muild are coused by leskape from  relmod Maculer Degenerstion Tremments Tnabs (CATT),
lmrmature blomd vessels inao the retimal o and indicae we previensly repoted that [RF was present crosa-sectionadly
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PERSISTENT SRF

Post hoc analysis of the CATT study , 359 eyes with nAMD. (2021)

‘Persistent SRF up to 12 weeks: faster average recurrence time
(8 weeks).

‘Persistent SRF up to one year: no impact on visual functional
outcomes.

‘Persistent SRF up to two years: no impact on visual functional
outcomes and lower risk of atrophy (protective barrier between the

outer segments of photoreceptors and pathological RPE).

Predominantly Persistent Subretinal Fluid in
the Comparison of Age-Related Macular

Degeneration Treatments Trials

S

Jasom . Cowe, BS," Mavwell Pauli, PAD, Ehenerer Darsel, MBHES, PhD," Jum E. Crarnendd, MDD,
Coynthia A Toth, MD,” Glenn . Jaffe, MD," Peaiymg Hiag, MS, " Diarsiel F. Martin, MD," Giia-Shing Ying, FhD,
Maireen G, Mageire, PAD," for the Comparison of Ape- Relaced Macubker Degenevation Treatmenn Trials Research Group

To describe predomi
bevacizumab for necvasculsr age-retated maculsr
nonpersisient SAF,

Design: Cohort within mndomized dirical trial

nantly persistent sulbretinal fluid (BAF) in eyes recelving ranibizumab or
cegenerahon

and to compane visual acuity (VA) 1o eyes with

Participants: Comparison of Age-related Macular Degeneration Treatments Trials patients assigned to pro

o nata traatment
Methoas:

: Graders evaluated monthly OCT scans for SAF, Predominantly persistant SRF through week 12
was defined as SRF al baseline and weeks 4_ B, and 12. Predominantly persistent SRF through 1 or 2 years was
defined as SAF in B0% or more of visits by years 1 or 2, respectively. Linear regression models nciuding baseline
preciicions of VA and predominantly persistent intrarstinal fluld (RF) wee usad 1o svaluate mean differences in

vision outcomes

Outcome Meassures: Predominantly persistent SAF through year 1, adjusted VA score and VA

change, and foveal SRF thickness.
Results:

406 ayes with baseline SAF, SRF persisted in 108 eyes (26.6%) through week 12, in 84 ayes
(23.2%) through year 1, and in 77 eyes (19.0%) through year 2. Adjusted VA means at yeor 1 wers similar bebween
s with predominantly peristent versus non persistant SAF Dy week 12 [B8.1 vs. T0.2 etters; P = 0.18), year 1
{67 .6 va. 70.2 letters: P = 0,11), and yoar 2 (71.4 va. 70.9 etters; P = 0.78), Adjusted changes in mean VA a1 yeor 1

were similar between

eyes with predominantly persistent versus

bent SAF by week 12 (6.3 va. 7.6 lotiers;

P = 0.38), year 1 (5.5 vs. 7.8 letiers; P = 0.14), and year 2 (8.1 vs. 7.7 lettors; P = 0.78). Among eyes with
predominantly persistent SRF through year 1, foveal SRF was absent in 46 eyes (48.9%), thickness was 1 to 200
i i 48 eyes (50.0%) and maore than 200 jim in 1 eye (1.19%) at year 1.

Conclusions: Eyes with predominantly persistent and nonparsistent SAF through week 12, year 1, or year 2
showed similar VA oulcomes after adjusiment for baseline covariasies and persistent IRF. Al the foveal cenier,
predominantly persistent SAF was most commonly absent or present in small quantities. Ophihalmalogy
Rating 2027,5:962-974 © 2021 by the Amarican Academy of Ophthalmodogy

|-I«=I Supplemental matarial svailable af www.ophihaimologyreting org.

Neovasculer sge-reluted macoler degemerstion (nAMD)
imvolves the formation of msmature, leakage-prone hiood
vessels with fluid accumulsiion within or below ihe retina,
ofien resuliing in reduced visual acuity (VA) dwough
imcompletcly charactmzod mechanisms Intravitreal m-
Jections of snti—vaisrular endothclial growth fscsor (VEGF)
apents are bighly effective for improving and preserving VA
and are the current siandasd of care. Mosd ireatmend
approaches aie guided by the prosence of Maid on DT @
identify ongoing neovascalar sctivity. Admost all large.
scale climical irials evabusiing the efficacy of anii-VEGF
iherapies have used @ rem-iolerance sppeosch o fuid,
with amy amounl of subeetinal Duid (SRF) or inbrasetinal

062 M1 by e Amwrican Acadorn o Ophthsbmobagy
Pttt b Flaevoes b

Auid (IRF), &nd is sorme cases sub—retinal pigment epithe-
bum (RPE) flmid, serving as an imdication for re-
ireatmeeni

Recent studies found SRF ai both beseline and kong-tem
Tollow-ip visila to be prodscton of betier koag-term VA
O, challeaging the sssunption that sy fluid in
the contexd of mAMID s detrmenial o visson. It s mposta
i wndemitand the functional consequences of fusd that
pemnists despile aggressive anti-VEGE thempy to deicrmine
whether treatment modification shoald ke sought to elimi
naie fluid and preserve vision. To accomplish this, SKF
presence and its effeet oo VA must be examined noi only
crs-eechionally a8 previously  deicribed  bul  also
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PERSISTENT SRF AND MACULAR ATROPHY

Age-related changes in the
retina/choroid interface

&

Impaired oxygen transport

Hypoxia \
‘ The SRF could

: potentially be a
T VEGF-A expression manifestation of an

‘ imperfect yet critical

'survival mechanism’

Choroidal neovascularisation for the degenerating

“ macula

SRF

Age-related changes in the
retina/choroid interface

4

Impaired oxygen transport

Hypoxia — Atrophy

The cessation or
absence of this
imperfect 'survival
mechanism' may be
a harbinger of the
development of
atrophic changes



* Foveal IRF consistently shows a negative correlation

IRF AND SRF QUANTIFICATION

HARBOR study, 1094 eyes with nAMD (2022)

with BCVA at baseline and subsequent visits.
Foveal SRF correlated with better BCVA at baseline

and subsequent visits

IRF is associated with more permanent damage to the

neurosensory tissue compared to SRF.

ASERIC AN ACADEMY
O CIPRTHAL ML

Impact of Intra- and Subretinal Fluid on
Vision Based on Volume Quantification in the

HARBOR Trial

Sophde Riedl, MDY, Wolf-Dicter Vogl, PRI, Sehastion M. Waldstein, MDY, PhD), Ursula Schmidr-Evfurth, MD,

Hruofe Bogunowed, PR

Purpose: To investigate the funclional associations of intraretinal fluld (RF) end subretinal Auld (SRF) vol-
umes at baseline and after the loading dose as well as fluid change after the first injection with best-comected
visual aculty (BCVA) in patients with neovascular age-related macular degeneration (nAMD) who received an

ant-VEGF treatment over 24 montha.

Design: Post hoo analysis of a phase |, randomized, multicenter trial In which raniblzumab was administersd

manthly or in & pro re nata
Participan

regeman (HAR
ts  Study eyes of 1094 I-r‘lfn‘bhl'nlhl patiants with nAMD.

Methods: |RF and SAF volumes wore segmanted automatically on monthly spectral domain OCT i
Flusd volumes and changes thereof were included as covariates into longitudinal mixed-effects modaels, nhlch

modeled BCVA trajectories.

Main Outcome Measwes: BCVA estimates comesponding o baseline, folow-up, and persistent IRF/SRF
volumes after the loading dose; BCVA estimates of changa in fluid volumes after the first injection; and marginal

and conditional R

Results: Analysis of 22 494 yolumelrc scans revealed that foveal |RF conaistently shows a negative cor-
relation with BCVA at baseline and subsequent visits (-3.23 and —4.32 lotters/100 nL., respectively), After the first
injection, BCVA increased by +2.13 letters/100 nL decrease in foveal IRF. Persistent IRF was associated with

lower baseling BCVA and less

amant. Foveal SAF corralated with batter BOCWVA at baseline and subsaquent

visits (+8.52 and +1.42 letters100 nL, respectively). After the first injection, SARF decrease was associated with
comelated

significant vision gain (+5.88 letters/100 nl). Foveal fluid
Conclusions:

more with BCVA, than parafoveal IRF/SRF.

:  Although |mmmmmmnmmmmquwww
apy, SAF is associated with a more pronounced functional improvemant. Moreover, SAF resolution provides
increased benefit. Fluid- flmhm cormrelation represents an essential base for the development of personalized
treatment regimens, opfimizing functional oulcomes, and reducing ftreatment burden Ophihaimology
Reting 2022:6:297-297 @ 2021 by the American Academny of Ophthaimology, This is an open access arficie under
the CC BY-NC-ND lcense (hitp./creativecommons org/icenses/by-ne-nal’d, 04

. Supplemental material mvailable al www ophihalmologyroting org

Anificial mtelligence (Alj—based amalysis of OCT images
has become o promising perspective in the field of retinal
discases, improving knowledge on disease activity, and
therapeutic strategies.” In neovascular age-related macula
degeneration (RAMD), exudative fuid, identifisbde on OCT,
represents the morphologic hallmark. Afer the introduction
of Al-based methods in ophthalmic research, sutomaed
quanification of fud volumes has acceleraled scientific
progress and is expecied 1o replace manual evahiation in
large-scale image-based analyses ™ ' Once patients have
roceived their loading dose, fexible treatmemt devisions,
such s pro re nata and treat-and-extend protocols, are
largedy based on the identification of retinal Boid as the
indicator of disesse sctivity,

B0 by ke Amaris. Asieer I“rlﬂ"nr--l_ This- i & spen dovees aicle
i B € BY- NN S | laas -
T Pl by Elacvier ba

Numerus investigabons of ivtmretinal fluid (IRF) and
subretinal fuad (SRF) have shown distinct functional im-
phications in variows analyses by determining flusd presence
or absence without including precise quantitative measare-
ments. So far, there has been no comelation of sutomatically
meamired fluid volumes with function in aAMD

Although detnimental effects on visual acuily have besn
anributed 1o IRF, several repoits suggest that the presence of
SRF comesponds w0 preserved  vismal | acuity. kni-
vestigations comelating obgective quantitative fuid mea-
surements with hest-comoeted visual seunty (BCVA) are
regjaired 10 provide robust conclusions, which can comribute
towand estshlishing reliable guidelines for monre efficient
patient  management in nAMD, In this analysis, we
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PERSISTENT BALAD

AMERICAN ACADEMY 4}
& OF OPHTHALMOLOGY ™ Chms.

Long-Term Outcomes of Bacillary Layer
Detachment in Neovascular Age-Related
Macular Degeneration

Prithvi Ramtohul, MDD, Ariane Malcles, MID,” Edward Gigon, MDD, 2K Bailey Freumd, MDD, ** Ugo Ineroini, MDD, 3
Francesco Bandello, MD, PhD, " Maria Vittovia Cicinelli, MDD
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Figure 5. Kaplan—Meier graph showing the cumulative incidence of
subretinal fibrosis through 4 years.

The cumulative risk of subretinal fibrosis was

77% at 4 years.



PERSISTENT SHRM / SHE

Significant negative correlation between SHRM volume and

visual acuity within the first year.

AMEBICAN ACADENY &
OF DETHAL MOLOSY !
s

Longitudinal Assessment of Ellipsoid Zone
Integrity, Subretinal Hyperreflective Material,
and Subretinal Pigment Epithelium Disease in
Neovascular Age-Related Macular
Degeneration

Justis P. Eers, MD," Roben Zahil, PharmD, MBA," Peter K. Kaser, MD," Joffrey 5. Heizr, MD,
Dianad M. Brown, MDD, Xiangwl Meng, PHD," Jamie Reese, BSN,” Thuy K. Le, BA Latma Limasco,
Ming Hu, PRD,"" Sunil K. Srivasava, MD

Purpose: To sssess longitudinally the effect of anti—vescular endothslial growth factor (WVEGF) treatment on
elipsoed rone ([EZ) integrity, subretinal hypemeflective material (SHRM), and the sub—retinal pigment apithaliem
i=ih-APFI comnartmant in sees with nemasculsr ane-relaiad marular dananarstinn nAKMDN

Correlation between Subretinal Hyperreflective Mate-
rial Metrics and Best-Corrected Visual Acuity. The corre-
lations between each of the SHRM metrics and BCVA for each
study visit are shown in Figure 2. A significant negative correlation
was found between SHRM volume and BCVA at baseline and
most subsequent study visits (P < 0.05, excluding weeks 20, 24,
40, and 56). Also a significant negative correlation was found
between SHRM CST and BCVA at baseline and weeks 4, 8, 28,
and 32 (P < 0.05). The significant correlations were weak to
moderate for both SHRM volume (0.40 < r < 0.62) and SHRM
CST (0.38 < r < 0.59).

Change in BCVA from baseline to week 56 showed a significant
weak correlation with change in SHRM volume from baseline to
week 56 (r = 0.44; P = 0.02) and from baseline to week 4 (r =0.41;
P = 0.04), suggesting that greater decrease in SHRM volume was
associated weakly with greater increase in BCVA] Change in BCVA
from baseline to week 56 was not correlated significantly with
change in SHRM CST from baseline to week 56 (r = 0.32; P =0.10)
or from baseline to week 4 (r = 0.36; P = 0.07).



THE ROLE OF FLUID IN NEOVASCULAR AMD

{ 1. Is the type of fluid related to the prognosis?

o
2. What is the impact of persistent fluid
on the patient’s VA? )

* The Good : SRF (exudative and
probably degenerative pathway)

* The Bad : IRF

* The Ugly : both SHRM/BALAD

ending in fibrotic scars




ROLE OF FLUID IN NEOVASCULAR AMD

{ 3. Are there fluids that should not be treated? }




ROLE OF FLUID IN NEOVASCULAR AMD

Practice Guideline > Ophthalmology. 2020 Jan;127(1):P1-P65.
doi: 10.1016/j.ophtha.2019.09.024. Epub 2019 Sep 25.

Age-Related Macular Degeneration Preferred

Practice Pattern®

Christina J Flaxel 7, Ron A Adelman 2, Steven T Bailey ', Amani Fawzi 2, Jennifer | Lim 4,

G Atma Vemulakonda 2, Gui-Shuang Ying &

Review > BrJ Ophthalmol. 2014 Sep;98(9):1144-67. doi: 10.1136/bjophthalmol-2014-305702.

Guidelines for the management of neovascular age-
related macular degeneration by the European
Society of Retina Specialists (EURETINA)

Ursula Schmidt-Erfurth 7, Victor Chong 2, Anat Loewenstein 3, Michael Larsen #, Eric Souied ®,
Reinier Schlingemann €, Bora Eldem 7, Jordi Monés 8, Gisbert Richard 2, Francesco Bandello 9:
European Society of Retina Specialists

Editorial > Eye (Lond). 2022 Nov;36(11):2078-2083. doi: 10.1038/s41433-022-02095-2.

Epub 2022 May 27.

The Royal College of Ophthalmologists
Commissioning guidelines on age macular
degeneration: executive summary

Shruti Chandra 1, Martin McKibbin 2, Sajjad Mahmood 2, Louise Downey ¢, Beth Barnes %,
Sobha Sivaprasad ®: AMD Commissioning Guidance Development Group

The presence of fluid on OCT is considered an indication of active disease, and thus a new

treatment is recommended whenever fluid is detected.



ROLE OF FLUID IN NEOVASCULAR AMD

CATT study
HARBOR study

FLUID study

Chnical Tria » BMC Ophthalmal, 2016 Mar 2421831, doi: 10.1186/+128868-016-0207-3
Rendomized ControSed Trial > M Engl J Med. 2011 May 19;364{20):1897-208
dot 10.1056/MNEIMoat 102873, Epub 2011 Apr 28, The role of sub-retinal fluid in determining
treatment outcomes in patients with neovascular
age-related macular degeneration—--a phase IV
randomised clinical trial with ranibizumab: the

FLUID study

Ranibizumab and bevacizumab for neovascular age-
related macular degeneration

Chrical Trial > Ophthalmology. 2013 May; 120(5:1046-56. doi: 10,1016 .ophtha. 2012,.970.074 - 2 e - R a o e
red Group: Daniel F Mart RSSO e = L S Clinical Trial Ophthaimology. 2019 May;126(5).723-734. doi: 10.1076/j.ophtha. 2018.11.025,
Epub 2073 jan 23,

Epnib 2078 Nov 29,

Twelve-month efficacy and safety of 0.5 mg or 2.0
mg ranibizumab in patients with subfoveal
neovascular age-related macular degeneration

on G Busbee "
3, P

Collaborators, AffilEati
PMID: 23352196 DOE 10.1076.0phtha. 2012.70.074

Tolerating Subretinal Fluid in Neovascular Age-
Related Macular Degeneration Treated with
Ranibizumab Using a Treat-and-Extend Regimen:
FLUID Study 24-Month Results

Robyn H Guymer ¥, Carclina M Markey 2, lan L McABister 7, Mark C Gillies *, Alex P Hunyor ¥

ennifer J Arnold ©; FLUID Investigators

OCT evidence of fluid in any compartment: Tolerant approach towards small amounts of SRF

a criterion for retreatment. residual (up to 200 um subfoveal). "Relaxed' Treat &

Extend regimen."



TREATMENT IN NEOVASCULAR AMD

How much recurrent extrafoveal SRF would you
tolerate in a recently diagnosed wet-AMD patient

on a T&E protocol?

AficaMiddle East s

(n=203) J—— - More than 50% would have
: A = | tolerate some SRF; would
Asia/Pacific i A maitain this reatment nterval tolerated a small amount of
(n=1 9?) o B = | do not tolerate SRF:_WOI.II{I
32.5% J:] reduce the treatment interval
. extrafoveal SRF and
p— A R
a inta
siiiad © maintained the treatment
(n=133) intervals.

31.6% Q=]

United States [ ~
e e
B
0




TREATMENT IN NEOVASCULAR AMD

STAGE 1:
Diagnosis and assessment of fluid status

STAGE 2:
Induction phase

STAGE 3:
Maintenance phase

A definitive diagnosis of MNV* should be made
before initiating treatment

Non-exudative MNV (ie, a neovascular membrane
identified on OCT-A, FA or ICGA in the absence
of IRF/SAF exudation on repeated OCTs at least
6 months apart) should not be treated until there

are signs of retinal fluid exudation

If the patient has been diagnosed with
active® MNV, proceed to Stage 2

Administer monthly anti-VEGF injections

Patients should be monitored for disease activity using
a multimodal approach (eg, BCVA, clinical examination
for retinal haemorrhage and OCT)

It IRF and/or SRF levels are declining, monthly treatment
should continue until disease inactivity® or stability”
is achieved

Move to Stage 3A

A. Patients should be examined at the first visit following

the final induction dose of anti-VEGF therapy for the
presence of disease activity

If the disease is active, monthly treatment
should continue

In cases of disease inactivity or stability,
move to Stage 3B

In cases with no initial change in IRF and/or SRF
levels, diagnosis should be re-evaluated using
FA or ICGA®

B. In cases of disease inactivity or stability in the
absence of any other signs of disease activity, or when
there is persistent, stable, residual SRF

Treatment intervals can be extended by
2- to 4-week increments'

Review

Impact of residual retinal fluid on treatment
outcomes in neovascular age-related macular

» Br J Ophthalmol. 2025 Feb 24;109(3):307-315. doi: 10.1136/bjo-2024-325640.

degeneration

Dinah Zur 7, Robyn Guymer 2, Jean-Frangois Korobelnik 3 4, Linteh Wu %, Francesco Viola § 7,

4 L]
+ ¥

C. In cases of persistent IRF or recurrence of MNV®

Injection intervals should be shortened by =2 weeks,
to no shorter than 4-week intervals

In cases of disease inactivity or stability,
move back to Stage 3B




TREATMENT IN NEOVASCULAR AMD

..... HOWEVER, HYPOREFLECTIVE SPACES ARE NOT ALWAYS INDICATIVE
OF FLUID ACCUMULATION DUE TO ACTIVE NEOVASCULAR AMD (nAMD).



SUBRETINAL LIPID GLOBULE ( SLG)

Hyporeflective round lesions ranging in size from 31 to 157 um, located between the ellipsoidal zone and
the retinal pigment epithelium/Bruch’s membrane complex. They exhibit a characteristic

hypertransmission tail.

) . : . MACULAR NEOVASCULARIZATION IN EYES WITH
Pedro Fernandez-Avellaneda, K. Bailey Freund, Ruikang K. Wang, Qinghua He,

Qingin Zhang, Serena Fragiotta, Xiaoyu Xu, Gerardo Ledesma-Gil, Yoshimi Sugiura, INTERMEDIATE AGE-RELATED MACULAR DEGENERATION

Mark P. Breazzano, Lawrence A. Yannuzzi, Sandra Liakopoulos, David Sarraf, Rosa FIRGHIL, S an PR PRFAVRRD, MATIBCrENng 10 Contarad
Dolz-Marco

Mionica MD™; Fernindez-Avellaneda, Pedro MDY; Freund, K. Bail

Author Information &

Reting 83(6kp 913-922, June 2023, | DO 100057/ IAE.DODO00T0

It should not be considered an exudative
sign, as it is not associated with exudation in
75% of eyes with neovascular AMD.

It may even be present in eyes with early-

stage AMD




OUTER RETINAL TUBULATION (ORT)

Photoreceptor rearrangement following retinal
injury. ORT presents with a distinctive
hyperreflective border, is located within the

outer retina, and remains stable over time.

Outer Retinal Tubulation

A Novel Optical Coherence Tomography Finding

Ssnante g %008 4 000 0nn EL!-!
. L] l...l
Sandrine A. Zweifel, MD; Michael Engelbert, MD, PhD; Ketan Laud, MD, ..'. ﬁ r ot 2 2...1
Ron Ma:guiis, MD; Richard F. Spujdr, MD; K. Bui!c'_)- Freund, MD F ----- 1S/08
ARCH OFHTHALMOL/VOL 127 (NO. 1), DEC 2008 rr”““”" "” m“‘“
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No treatment is required

.....

when observed in patients with

.yt ol o ::::' .:‘.
'..-...& l‘.‘h}— i..,::=t‘

neovascular AMD, as it
m’u"’ %) U o < s

indicates inactive disease.




NON-EXUDATIVE SUBRETINAL FLUID

SRF may result from non-exudative processes and does not necessarily indicate the need

for anti-VEGF treatment.

Chronic Iong-standir;g
flud

Fibrotic Iesion: .




TAKE HOME MESSAGE Q

o THE TYPE OF FLUID IS RELATED TO PROGNOSIS: IRF, BALAD, and SHE are
associated with worse prognosis due to the risk of fibrotic evolution; SRF may have a
protective effect and is generally associated with a more favorable prognosis.

© TREATMENT STRATEGIES SHOULD REFLECT FLUID DIFFERENTIATION:
Intensive treatment is recommended for non-tolerable fluid types (IRF, PED,BALAD, SHE);
A more tolerant approach can be considered for small amounts of SRF.

© NOT ALL HYPOREFLECTIVE SPACES SHOULD BE INTERPRETED AS FLUID:
structures such as ORT and SLG do not require treatment.

o NOT ALL FLUID IS EXUDATIVE IN ORIGIN: accurate differential diagnosis is crucial

to avoid unnecessary or inappropriate treatments.

v A modern approach to managing patients with nAMD requires an understanding of the
biological implications of retinal fluid. The goal is not merely to dry the retina, but to

do so selectively and intelligently, in order to best preserve long-term visual function



THANK'S



	THE ROLE OF FLUIDS IN nAMD
	TYPES OF FLUID IN NEOVASCULAR AMD
	TYPES OF FLUID IN NEOVASCULAR AMD (2)
	TYPES OF FLUID IN NEOVASCULAR AMD (3)
	TYPES OF FLUID IN NEOVASCULAR AMD (4)
	TYPES OF FLUID IN NEOVASCULAR AMD (5)
	TYPES OF FLUID IN NEOVASCULAR AMD (6)
	TYPES OF FLUID IN NEOVASCULAR AMD (7)
	ROLE OF FLUID IN NEOVASCULAR AMD
	FLUID AT PRESENTATION
	PERSISTENT FLUID: RANDOMIZED STUDIES
	PERSISTENT IRF
	PERSISTENT SRF
	PERSISTENT SRF AND MACULAR ATROPHY
	IRF AND SRF QUANTIFICATION
	PERSISTENT BALAD
	PERSISTENT SHRM / SHE
	THE ROLE OF FLUID IN NEOVASCULAR AMD
	Slide 19
	Slide 20
	Slide 21
	TREATMENT IN NEOVASCULAR AMD
	TREATMENT IN NEOVASCULAR AMD (2)
	TREATMENT IN NEOVASCULAR AMD (3)
	SUBRETINAL LIPID GLOBULE ( SLG)
	OUTER RETINAL TUBULATION (ORT)
	NON-EXUDATIVE SUBRETINAL FLUID
	TAKE HOME MESSAGE
	THANK’S

