
PLEX & IVIG in Acute Relapse Settings

Jacqueline Palace 
Disclosures: Jacqueline Palace has received support for scientific meetings and honorariums for advisory 

work From Merck Serono, Novartis, Chugai, Alexion, Roche, Medimmune,  Amgen, Vitaccess, UCB, Mitsubishi, 
Amplo, Janssen. Grants from Alexion, Argenx, Clene, Roche, Medimmune, Amplo biotechnology. Patent ref 

P37347WO and licence agreement Numares multimarker MS diagnostics Shares in AstraZenica. Her group has 
been awarded an ECTRIMS fellowship and a Sumaira Foundation grant to start later this year. A Charcot fellow 
worked in Oxford 2019-2021. She acknowledges partial funding to the trust by Highly specialised services NHS 

England. She is on the medical advisory boards of the Sumaira Foundation and MOG project charities, Is a 
member of the Guthy Jackon Foundation Charity and is on the Board of the European Charcot Foundation and 

a member of MAGNIMS and the UK NHSE IVIG Committee and chairman of the NHSE neuroimmunology 
patient pathway and ECTRIMS Council member on the educational committee since June 2023. Currently on 
the ABN advisory groups for MS and neuroinflammation and recently on neuromuscuscular diseases advisory 

group. 
 

No treatments have been licensed for acute treatment in NMOSD nor MOGAD



NMOSD PLEX



TM

NMOSD PLEX

871 attacks in 185 patients
84% AQP4-Ab +ve
analysed: all, TM, ON, ON+TM attacks,

CR complete remission 
PR partial remission
NR no recovery

Kleiter et al, Ann Neurol 2016;79:2016

TM: ↑ complete remission w PLEX/IA

10.7%
30.6%

No difference in high dose MPred vs PLEX/IA 1st line except 



NMOSD aphoresis
230 attacks in 105 patients, w descriptive data 192 PLEX, 38 IA
Analysis 139 attacks in 79 patients
87% AQP4-Ab +ve

Kleiter et al, 



NMOSD aphoresis
230 attacks in 105 patients, w descriptive data 192 PLEX, 38 IA
Analysis 139 attacks in 79 patients
87% AQP4-Ab +ve

Kleiter et al, 

0.63 7 days
0.16 30 days



NMOSD time to PLEX

N=60 treated with PLEX, 
66% AQP4+ve,

OR 5.3 CI given within 5 days vs ≥ 11 days 



All PLEX



ON and PLEX 

Vision 20/200 or worse 

395 ON Rx w PLEX 

Chen JJ, et al. Am J Ophthalmol. 2023;252:213-224.

AQP4, aquaporin-4; IVMP, intravenous methylprednisolone; MS, multiple sclerosis; 
NMOSD, neuromyelitis optica spectrum disorder; ON, optic neuritis; 

ONTT, optic neuritis treatment trial; PLEX, plasma exchange; Rx, medical prescription.

There is currently no treatment approved for the 
management of MOGAD.



NMOSD IVIG



NMOSD: IVMP vs IVMP then IVIG

Lin et al

attack

per event
90% (27/20) 95% (41/43)



NMOSD: IVMP vs IVMP then IVIG

Lin et al

Time to relapse

Onset attack relapse AQP4

IVMP + IVIG

IVMP 

p=0.003
ns

p=0.001

months



NMOSD: IVMP vs IVIGH

Li et al
243 attacks from 198 patients
70% AQP4 IgG+ve  

AQP4+ve

more myelitis

severe attacks HDS+ IVIG better than HDS 



MOGAD IVIG



MOGAD: IVIG

39 attacks in 39 patients

Lotan et al

5 countries 
Follow up ≥3 months 
high dose (≥2g/kg) vs low 
dose no real diff



MOGAD PLEX



• International multicenter

• Retrospective cohort

§ 18 centers

§ 205 patients

§ 211 attacks

• Outcome evaluation at least 3 

months after PLEX

United States
7 centers

113 patients
117 attacks

France 
4 centers

38 patients
40 attacks

United 
Kingdom

3 centers
34 patients
34 attacks

Israel
2 center

8 patients
8 attacks Thailand

1 center
2 patients
2 attacks

New Zealand
1 center

10 patients
10 attacks

Method
Study design

MOGAD: PLEX

Smathorn Thakolwiboon



+ Complete recovery

Clinically significant improvement
 ≥1.0 if EDSS ≤5.0, ≥0.5 if EDSS >5.0 or VA 3 lines better 

Early relapse (30d post attack, <3/12 after PLEX)

Method
Outcomes



Results
205 patients, 146 1st attacks,19% <18yrs 

Optic 
neuritis 

122 (57%)

Myelitis 
37 (17%)

ADEM 
15 (7%)

Others*
6 (3%)

Multiple 
core 

clinical 
syndrome

s 
33 (15%)

* Cerebral polyfocal deficit 1, brainstem or cerebellar deficit 1, and cerebral-cortical encephalitis 1

• PLEX as the first line therapy 33 (16%)

• Additional acute therapy

• High-dose steroid 209 (99%)

• IVIG   25 (12%)



Clinically significant improvement

Complete recovery

Early relapse

0 50 100 150 200

13 (6%)

93 (44%)

201 (95%)

Result
Treatment outcomes



New data



• Logistic regression 
did not identify any 
outcome predictor 
for early relapse

OR (95%CI)

First attack 0.33 (0.14-0.78)

EDSS at nadir 0.71 (0.57-0.88)

Time to PLEX 0.98 (0.96-0.99)

OR (95%CI)

EDSS at nadir 0.93 (0.71-1.24)

Time to PLEX 0.92 (0.87-0.97)

Results
Outcome predictors

Early relapse Complete recovery Clinically significant improvement



Results

Complete recovery

Clinically significant improvement

Effect of timing of PLEX

New data 



• Delayed plasma exchange decreases 
the likelihood of recovery

• Similar to prior studies of PLEX in 
NMOSD1,2

• Early MOG IgG washout  potentially 

reduce damage resulting from 

complement activation and antibody-

dependent cellular toxicity
Figure from Yandamuri SS, et al. JCI Insight 2023;8(11):e165373

1 Kleiter I, et al. Neurol Neuroimmunol Neuroinflamm 2018;26(5):e504
2 Bonan M, et al. J Neurol Neurosurg Psychiatry 2018;89(4):346-351

Discussion
PLEX in MOGAD



Conclusions

• Convincing data that PLEX works in AQP4-NMOSD and MOGAD and earlier the better 

• Practical issues to giving to all patients first line, and very early  (late still worthwhile)

    vs selecting those less likely to do well (AQP4: older, TM, prev poor recovery,

       MOGAD: 1st attack, severe nadir)  

• IVIG data less clear,  ? Less effective than MP in NMOSD
    studies limited and numbers low

• Add on better outcomes in NMOSD, ? Order important 

• AQP4 neg NMOSD (not DSN-NMOSD) may respond differently: 
 1 PLEX study AQP4 pos better response than neg (large ↑ OR CR)
` 1 IVIG study AQP4 pos vs all worse outcome (↓ % CR)
           maybe just chance observations, or MOGAD within the group

 




