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MGTX: Single blind, Multicenter, 
International Randomized Trial

Primary aim: Answer 3 questions in non-
thymomatous MG patients followed for 3 years

Compared with prednisone protocol alone, does extended 
transsternal thymectomy (ETTX) + prednisone protocol
result in:

• greater improvement in strength (time-weighted average 
QMG)?
• lower prednisone requirement (time-weighted average 
prednisone dose)? 
• enhanced quality of life (AEs, TAS, TAC)?



Inclusion criteria
AChR binding Ab pos (≥0.5)
MGFA Class 2-4; disease duration < 5 years
Age at least 18 and < 65 years
Optimal anti-cholinesterase dose 
Prednisone naive or not

Main exclusion criteria
Previous thymectomy or sternotomy or thoracotomy
Immunosuppressive therapy (x prednisone) within last year
Rituximab at any time
Medically or psychiatrically unfit for thymectomy
Chest CT or MR evidence of thymoma
Pregnancy or lactation, or considering becoming pregnant 
Current prednisone > 0.75 mg/kg or 50 mg/d (or AD equivalent)

MGTX protocol details



AChRAb+, MGFA Clinical Class II-IV, ≤5 yrs,  
no thymoma, 18-65 yo, +/- prednisone Rx

ETTX +     
Prednisone

1.5 mg/kg AD

Prednisone alone
1.5 mg/kg AD

MMS: prednisone taper MMS: prednisone taper

1° Time-weighted QMG &
Prednisone, (AEs at 3 yrs)

2° Time to MMS
MG-ADL 
∆SF-36 
Hospital days 

1 ° Time-weighted QMG &
Prednisone, (AEs at 3 yrs)

2° Time to MMS
∆MG-ADL 
∆SF-36 
Hospital days 

randomize

outcome
measures

MGTX Trial
67 sites in N. America, Europe, S. America, 
S. Africa, Asia, Australia



MGTX Results

Wolfe GI et al. 
N Engl J Med 2016;375:511-522



QMG Score (Mean±SE) by Treatment 
Group

QMG difference: 2.85 pts (99.5% CI 0.47-5.22; p<0.001)



AD Prednisone Dose (Mean±SE)                            
by Treatment Group

Time-weighted  average AD prednisone dose difference: 32 mg vs 
54 mg (95% CI 12-32 mg; p<0.001)



Treatment Group 
Mean±SD Estimated

Difference
(95% CI†)

P Valuea

Prednisone
alone

Thymectomy+
prednisone

Primary Analyses

Time-weighted average
Quantitative MG score 

8.99 ± 4.93 (N=56) 6.15 ± 4.09 (N=62) 2.85 (0.47-5.22) < 0.001

Time-weighted average
alternate-day prednisone dose (mg)

54 ± 29 (N=56) 32 ± 23 (N=61) 22 (12-32) < 0.001

Subgroup Analyses 

Time-weighted average Quantitative MG score

Prednisone use at enrollment (interaction with treatment P valueb=0.86)
Not prednisone naїve 9.10 ± 5.06 (N=46) 6.30 ± 3.89 (N=47) 2.80 (0.11-5.49) 0.004
Prednisone naїve 8.84 ± 4.60 (N=9) 5.66 ± 4.79 (N=15) 3.18 (-3.03-9.39) 0.12

Gender (interaction with treatment P valueb=0.57)
Female  9.73 ± 5.16 (N=38) 6.47 ± 4.13 (N=46) 3.26 (0.34-6.18) 0.002
Male 7.45 ± 4.11 (N=18) 5.23 ± 3.95 (N=16) 2.22 (-1.96-6.40) 0.12

Age (years) at disease onset (interaction with treatment P valueb=0.74)
< 40 9.60 ± 5.32 (N=34) 6.50 ± 4.41 (N=42) 3.10 (-0.13-6.33) 0.007
≥ 40 7.85 ± 3.50 (N=18) 5.33 ± 2.79 (N=18) 2.52 (-0.65-5.69) 0.02

Time-weighted average alternate-day prednisone dose (mg)

Prednisone use at enrollment (interaction with treatment P valueb=0.91)
Not prednisone naїve 56 ± 31 (N=46) 35 ± 25 (N=46) 22 (10-33) <0.001
Prednisone naїve 45 ± 22 (N=9) 25 ± 17  (N=15) 20 (4-37) 0.02

Gender (interaction with treatment P valueb =0.79)
Female  54 ± 27 (N=37) 33 ± 25 (N=45) 21 (9-32) <0.001
Male 55 ± 34 (N=19) 31 ± 18 (N=16) 24 (5-42) 0.01

Age (years) at disease onset (interaction with treatment P valueb=0.81)

< 40 55 ± 30(N=33) 35 ± 25 (N=41) 20 (8-33) 0.002

≥ 40 49 ± 29 (N=19) 27 ± 18 (N=18) 23 (7-39) 0.007

Primary and Subgroup Analyses



MGTX Extension Study
 Identical prednisone dosing and outcome 

protocol

 q3 mo assessments to month 60

 MG-QOL15 (initial version) explored

 68/111 completing MGTX enrolled
 More severe QMG at month 0

 Better MG-ADL at month 36

 Higher proportion of Hispanic subjects

 Randomization to surgery or not did not 
predict extension study enrollment



Wolfe GI, Kaminski HJ, Aban IB, et al.
Lancet Neurology 2019; epub 1/25/19



QMG Score (Mean±SE) by Treatment Group 
(Extension study subjects only)

QMG difference: 3.87 pts (95% CI 0.71-7.04; p<0.001)



AD Prednisone Dose (Mean±SE) by Treatment Group      
(Extension study subjects only)

Time-weighted average AD prednisone dose: 25 mg vs 48 mg 
(95% CI 11-36 mg; p<0.001)



Extension Study Primary and Subgroup Analyses

Outcome
Prednisone

Alone
Thymectomy

plus Prednisone
Estimated Difference

(95% CI*)†
P Value‡

Mean ± SD
No. of 

patients
Mean ± SD

No. of 
patients

Primary Analyses

Time-weighted average QMG score over 5-yr 
period 

9.34 ± 5.08 33 5.47±3.87 35 3.87 (0.71 to 7.04) 0.0007

Time-weighted average alternate-day 
prednisone dose over 5-yr period (mg)

48 ± 29 33 24 ± 21 35 24 (12 to 36) 0.0002

Subgroup Analyses 
Time-weighted average QMG score

Prednisone use at month 0                                                                                                    

Yes 9.71 ± 5.25 24 5.56 ± 3.55 26 4.16 (0.45 to 7.86) 0.0022

No 8.36 ± 4.75 9 5.21 ± 4.92 9 3.15 (-4.26 to 10.56) 0.16

Sex                                                                                       

Female  9.96 ± 5.34 24 6.20 ± 4.02 27 3.76 (-0.10 to 7.63) 0.0092

Male 7.70 ± 4.13 9 3.00 ± 1.92 8 4.70 (-0.55 to 9.95) 0.0274

Age at disease onset 

< 40 yr 9.53 ± 5.69 23 5.87 ± 4.24 23 3.66 (-0.72 to 8.03) 0.213

≥ 40 yr 8.92 ± 3.53 10 4.69 ± 3.05 12 4.22 (-0.20 to 8.64) 0.0056

Time-weighted average alternate-day prednisone dose (mg)

Prednisone use at month 0

Yes 54 ± 31 24 26 ± 21 26 27 (12 to 42) 0.0005

No 34 ± 19 9 18 ± 20 9 16 (-4 to 35) 0.0400

Sex                                                                                       

Female  47 ± 26 24 26 ± 23 27 21 (7 to 35) 0.0024

Male 51 ± 38 9 17 ± 8 8 34 (5 to 64) 0.0592

Age at disease onset

< 40 yr 48 ± 29 23 26 ± 23 23 23 (7 to 38) 0.0031

≥ 40 yr 48 ± 31 10 21 ± 16 12 26 (5 to 48) 0.0112



Extension Study Secondary Analyses
Treatment Group 

Mean±SD or Count (%) Estimated
Difference
(95% CI)

P ValueOutcome
Prednisone

Alone
Thymectomy
+prednisone

Time-weighted average prescribed AD 
prednisone dose (mg)a

49.0 ± 29.2 
(N=33)

25.9 ± 20.7 
(N=35) 

23.1 (10.9 to 35.2) 0.0003

Penalized time-weighted average AD 
prednisone dose (mg; Method 1)a,b

66.2 ± 36.7 
(N=33) 

31.0 ± 31.8 
(N=35) 

35.2 (18.6 to 51.9) < 0.001

Penalized time-weighted AD average 
prednisone dose (mg; Method 2)a,c

60.6 ± 34.6 
(N=33)

28.3 ± 27.9
(N=35)

32.3 (17.2 to 47.5) < 0.001

Time-weighted average MG
Activities of Daily Living to month 60a,d

3.26 ± 2.77 
(N=32)

1.61 ± 1.46 
(N=34)

1.65 (0.54 to 2.75) 0.0044

at month 48 2.55 ± 3.02 (N=29) 1.10 ± 1.51 (N=31) 1.45 (0.20 to 2.71) 0.0245

at month 60 2.04 ± 2.63 (N=24) 1.23 ± 1.75 (N=26) 0.81 (-0.48 to 2.07) 0.21

Azathioprine usef 19/33 (58) 7/35 (20) 37.6% (16.1% to 59.0%) 0.0014

Plasma exchange usef 4/33 (12) 5/35 (14) -2.1% (-18.2% to 13.9%) 0.73

Intravenous immunoglobulin usef 11/33 (33) 3/35 (9) 24.8% (6.2% to 43.3%) 0.0162

Minimal Manifestation Statuse

at month 48f 15/29 (52) 23/31 (74) -22.5% (-46.3% to 1.4%) 0.07

at month 60g 14/24 (58) 23/26 (88) -30.1% (-53.4% to 6.9%) 0.0236

MG-QOL15g

at month 39 13.1 ± 14.0 (N=32) 4.8 ± 9.2 (N=33) 0.0029

at month 48 9.0 ± 10.1 (N=29) 4.9 ± 7.9 (N=30) 0.13

at month 60 7.7± 9.2 (N=24) 7.8 ± 10.9 (N=26) 0.96

Hospitalization for MG exacerbation

Months 0-36:        # of patientsh 10/33 (30) 2/35 (6) 24.6% (7.1% to 42.1%) 0.01

Months 0-60:        # of patientsh 10/33 (30) 2/35 (6) 24.6% (7.1% to 42.1%) 0.01



Thymectomy in U.S.
2000 to 2005

 Nationwide Inpatient 
Sample (NIS)
 1000 hospitals (20% of 

community facilities)

 Can search database 
for ICD-9-CM  codes

 IC and HIPAA waivers 
possible

 n=5502

 Thymectomy rate fell 
from 7% to 1.5% Alsheklee A ,et al. Neurology 2009;72:1548



MGTX in Context
Statements for non-thymomatous MG

 Cochrane Collaboration
 “There is no randomized controlled trial literature that 

allows meaningful conclusions about the efficacy of 
thymectomy on MG. Data from several class III 
observational studies suggest that thymectomy could be 
beneficial in MG.  An RCT is needed…”
 Cea G, et al. Cochrane Library 2013;10:1-20 

 Intl MG Treatment Recommendations
 “In non-thymomatous MG, thymectomy is performed as 

an option to potentially avoid or minimize the dose or 
duration of immunotherapy, or if patients fail to respond 
to an initial trial of immunotherapy or have intolerable 
side effects from that therapy.”
 Sanders DB, Wolfe GI, Benatar M, et al. Neurology 2016; 87:419-425



MGTX Deeper Dive Summary
 Class I evidence: ETTX has favorable impact on 

AChRAb+ generalized MG
 Clinical outcomes

 Corticosteroid exposure

 Adverse events

 Benefit can be additive through 5 years
 MMS achievement at 5 yrs: 88% vs. 58%                               

at 3 yrs: 67% vs. 47%

 Time-weighted QMG at 5 yrs: ∆3.87

at 3 yrs: ∆2.85 

 Current investigations
 Predictive role of thymic histology

 Prednisone cessation 

 BioMG



Many Thanks!
 Study subjects: Trust in randomization; up to 5 yrs

 MGTX Investigators/DSMB/NINDS/Patients

March 2006  
SF / Oxford


