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Retinal inner nuclear layer volume; a potential new outcome

measure for optic neuritis treatment trials in MS
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" BACKGROUND N OBJECTIVE

* The association of peripapillary retinal nerve fibre layer (pPRNFL, Fig 1 A) \ To investigate the longitudinal relationship of INL volume changes

~

and ganglion cell-inner plexiform layer (GCIPL, Fig 1 B) thickness, with with inflammatory disease activity.

neurodegeneration in multiple sclerosis (MS) is well established.'

* The potential relationship of the adjoining inner nuclear layer (INL, Fig 1B)

with inflammatory disease activity is less well understood.?? AN . .
\ / Figure |. Retinal segmentation of pRNFL (A) and GCIPL and INL (B).

" METHODS

Figurel Flow chart of study design * A longitudinal, multi-centre study including eleven MS centres.

IMSVISUAL database
MS patients N=808

Healthy controls N=95 cinded Nos = Spectral-domain optical coherence tomography (OCT) and clinical data were collected in 785

Age < 16 N=2

> Scamed before M5 onser N1 patients with MS and 97 healthy controls (HCs) between 2010 and 2017 (see Figl and Table 1).

No longitudinal data on INL thickness N=17
Unknown MSON history N=8

v = Clinical data included EDSS score, occurring of relapses, including MS-associated optic neuritis

Subjects included

Hzlsti?;tcii:’fcsr'c’)\llszlzl8=593 Follow-up: (M S O N) o

MS patients:
2 visits N=785
3 visits N=409 . .

N 2 i N-25 = At each centre, automated segmentation of OCT scans was performed to obtain data on the

e e INL and GCIPL volume (mm?) and pRNFL, thickness (um).
3 visits N=24
4 visits N=0

i l = (Relative) annualised changes were calculated and generalised estimation equations (GEE) were
Longitudinal data on INL/GCIPL Longitudinal data on pRNFL . . . o o
thickness(at leas one eye thickness (a¢ least one eye) used to analyse associations with clinical measures.
patients N=785 MS patients N=765
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" RESULTS I

] i . ] Figure2 Relative change in retinal layer thickness with 95% CIl for all MS and HC
* Longitudinal changes in INL volume were comparable for MS patients and eyes (A) and stratified by MSON- and MSON+ eyes (B).

" An episode of MSON during follow-up (N=61/1562) was associated with a
significant increase in INL volume (Fig 2B).
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* The occurrence of clinical relapses (present in 24.4%) was significantly } e oo P —

I MS (p=0.553) I MS (p<0.001) I MS (p<0.001)
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associated with an increase in INL volume in the subsequent follow-up B L A
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" INL volume was independent of clinical progression (present in |17.2%) based - T o ]
. ?N}p<0.001 é

on change of the EDSS score (Table 2). ] v}pw.om
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Table 1. Demographic and clinical characteristics at baseline
All subjects N=785 Healthy controls N=93

[s]
(=]
1

1
1§ 90 = 907

I MSON- (p=0.203)

I MSON- (p<0.001) I MSON- (p<0.001)

Mean Relative change in pRNFL volume (%)

I MSON+ (p<0.001) - I MSON+ (p<0.001) I MSON+ (p<0.001)
Gender (female, N, %) 536 (68.3%) 59 (63.4%) T A A B N S
Age (years) 41.0 (+12.6) 43.4 (£ 11.5) o e e ]
Disease duration (y, median range) s | Ak Table 2. The temporal effect of clinical relapses (other than MSON) and disease
EDSS (median [range]) 2.0 [0.0-8.0] progression on annualised change in INL, GCIPL and pRNFL thickness
MSON before baseline, N (%) B 95%CI p-value®
No previous MSON 419 (53.4%) Relapse vs no relapse
Unilateral MSON 281 (35.8%) INL 0.005 0.001 to 0.0l 0.025
Bilateral MSON 85 (10.8%) GCIPL -0.005 -0.015 to 0.005 0.307
Microcystic macular oedema (N of patients, %) 15/638 (2.5%) pPRNFL -0.40 -1.57 to 0.77 0.501
INL (mm?) 0.98 (*+0.08) 0.96 (+=0.09) Progression vs no progression
GCIPL (mm?) .79 (20.26) .98 (£0.19) INL 0.002 10.003 t0 0007 0474
GCIPL -0.007 -0.02 to 0.005 0.250

\PRNFL (Hm) 91.3 (£15.8) Post (==l pRNFL 0.161 -1.82 to 1.50 0.849 /

CONCLUSION

= An increase of the INL volume is associated with adjacent inflammation of the optic nerve and retina, and with the occurrence of clinical \
relapses.

* |NL volume changes may be considered as a secondary outcome measure for anti-inflammatory treatment trials.
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