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MG and thymus

EOMG LOMG . . TAMG

60% of patients have thymlC hyperplasia 10-15% with thymlc hyperplaSIa 10-15% of MG patients have thymoma
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- Result of Chronic Inflammation
- Autoimmune diseases
- Cancer
- Double-Edged Sword
- B cells differentiate and start
producing high amounts of
antibodies
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Regulation of the Germinal Center Response,
Stebegg et al, Frontiers in Inmunology, 2018



% Histologic analysis of 83 NTMG thymic slides

Thymic H&E slides from Helsinki
Biobank including diagnoses MG, EOMG LOMG
thymoma, carcinoma, hyperplasia (N=69) (N=14)
(N=132) Gender
Samples excluded (N=31): Female 63 (91 %) 4 (29 %)
_| - TAMG (N=10)
v " | - MG with thymic carcinoma (N=1) Male 6(9 %) 10 (71 %)
| - Samples without MG diagnosis (N=20) Age at diagnosis
anall\i;:'fmjf‘hm&e;ath Mean (SD) 32 (+ 10) 62 (+8.9)
(N=101) Age at thymectomy
Samples excluded due to no nEoiie) SSE Y e ),
> clinical information available -
y (N=18) Negative 14 (20 %) 3(21%)
NTMG samples to Positive 47 (68 %) 10 (71 %)
final analysis Missing 8 (11.6%) 1(7.1%)
(N=83) Thymic pathology
| Normal 18 (26 %) 12 (86 %)
v v Hyperplasia 51 (74 %) 2 (14 %)
EOMG samples LOMG samples Ocular vs generalized
(N=69) (N=14) Ocular 6 (9 %) 2 (14 %)
Generalized 63 (91 %) 12 (86 %)
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Digital pathology analysis workflow
of H&E slides using QuPath

Creation of training images and
training the pixel classifiers

!

Step 1 = Tissue
Identifying "All tissue” from
background

!

Step 2 =
Main histological areas

Identification of "All Medulla”,
"Cortex", "Fat", "Stroma"

!

Step 3 = Subclassification
Identification of "Medulla",
"HCs", and "Stroma"
from "All Medulla"
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Automated workflow

_— (N=101)

Analysis of the NTMG dataset
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% |using QuPath (N=70)

Manual annotations

Classification to "All tissue”,
"Thymic tissue”, "Medulla",
"Fat and Stroma"

4| |Combining with clinical information

Final analysis (N=83)

Validation of the results (N=70)

Visualization (Fig. B)
Interrater Reliability (Table 2)




Thymic tissue and eGCs are more common in
EOMG than in LOMG

eGCs inversely correlate with age

2.4e-15

1.5e-12 60

8.7e-07

(o))

'
o

N
@ Q—o—8
Number of eGCs/sample

&
]
o

Thymic tissue to stroma and fat

N

@@Fﬁﬁqk&‘%&% o o

— 20 0 60
EOMG LOMG Pediatric Age at operation

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI Laaketieteellinen tiedekunta



d
60 0.0011 ‘ 0.013 |
0.11 0.83
0.19 . 0.026 )
1
[
§e)
gé 40
Q
E
Z :
2
3
@20 A 3 }
o
) ; !
0 ¥ = f = :
PR Improved Unchanged MM Moderate No effect
Outcome 2 years after thymectomy Outcome at the last follow up
Other histological areas did not affect outcome
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Number of eGCs correlate with better outcome
in EOMG after thymectomy



Number of eGCs in the thymus predict
prognosis of EOMG after thymectomy
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Conclusions

e Ectopic germinal centers correlate
with better postoperative outcome
after thymectomy

e The number of ectopic germinal
centers could be used to predict
postoperative outcome
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