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Active RA on-active RA

High GC Low GC i Low GC
dose (n = 18) dose (n = 30) dose (n = 19)
Female/Male 16/2 2218 0.192 32 172 0.133
Cumulative GC dose (g), median (min-max) 368 (21.0-150.0) | 8.1 (0.75-18.0) <0.0001 360 (225-360) | 54 (09-18.0) 0.0008
SDAI, median (min-max) 200 (115-387) | 195(11.6-530) | 0.882 64 (41-8.6) 7.7 (14-11.0) 0213
ﬁfna_‘n:};)"“m of the disease' (o) median 365(160-57.0) | 420 (150-600) | 0 320(50-550) | 400 (100-570) 27
Duration of the disease (yrs), median (min-max) 215 (6.0-58.0) 8.5 (2.0-38.0) <0.0001 250 (160-280) | 140 (1.0-210) 0.004
Osteoporosis, % (n) 722% (13) 43.3% (13) 0.054 100% (5) 26.3% (5) 0.004
HAQ, median (min-max) 20 (05-2.7) 0.8 (0-2.5) <0.0001 15 (0.125-2) 05 (0-2.25) 0.107
ESR (mm/hr), median (min-max) 23 (2-60) 18 (2-45) 0.197 3(2-16) 13 (2-40) 0073
CRP (mg/l), median (min-max) 69 (15-55.0) 5.1 (0.6-44) 0083 06 (06-39) 19 (0.6-10.8) 0.080
ACPA (IU/ml), median (min-max) 227 (25-2475) 580 (25-3200) 0.09 1775 (25-3200) | 306 (25-3200) 0293
RF (1U/ml), median (min-max) 576 (98-6440) | 735(10.0-7280) | 0.131 400 (103-1460) | 360 (9.8-330.0) 0972
WBC count (10%1), median (min-max) 8.6 (5.1-19.8) 6.8 (3.4-20.1) 0.004 5.6 (3.3-8.6) 5.9 (4.7-10.4) 0.814
Lymphocytes (10°/), median (min-max)* 169 (072-4.14) | 2.18(044-351) 0284 234(106-275) | 198 (120-474) 0699
Monocytes (10°/1), median (min-max)* 083 (060-153) | 0.58(0.33-098)  0.002 061 (042-079) | 055 (025-0.80) 0832
Neutrophils (10°/1), median (min-max)* 567 (259-157) | 381(230-159) | 0.138 354(175-490) | 320 226-396) 0945
Platelets (10°/1), median (min-max) 274 (196-475) 258 (128-588) 0.136 205 (166-258) | 267 (202-392) 0.047
LMR, median (min-max)* 175 (095-470) | 353(096-658)  0.001 312 (252-548) | 370 (212-593) | 0635
NIR, median (min-max)* 467 (063-751) | 196 (0.94-523)  0.030 172 (0.91-229) | 170 (070-249) 0839

PLR, median (min-max)* 1740 (47.3-387.2) | 1185 (43.6-522.7)  0.022 97.2(63.1-173.6) | 1422 (67.9-2983)  0.145

Medications, % (n)

Glucocorticoids 94.4% (17) 76.7% (23) 0115 80% (4) 57.9% (11) 0374
Methotrexate 77.8% (14) 83.3% (25) 0.640 100% (5) 84.2% (16) 0352
Other DMARDs 33.3% (6) 26.7% (8) 0.630 0% (0) 5.3% (1) 0607
Biologics 44.4% (8) 43.3% (13) 0941 60.0% (3) | 121%®) 0484
NSAIDs 83.3% (15) 60.0% (18) 0.095 100% (5) 52.6% (10) 0057

ACPA, anti-citrullinated protein antibody; CRP, C-reactive protein; DMARDSs, disease-modifying anti-rheumatic drugs; ESR, erythrocyte sedimentation rate; GC, glucocorticoid; HAQ, Health
Assessment Questionnaire Disability Index; LMR, lymphocyte-monocyte ratio; NLR, neutrophil-lymphocyte ratio; NSAIDs, non-steroidal anti-inflammatory drugs; PLR, platelet-lymphocyte
ratio; RF, theumatoid factor; SDAL, Simplified Disease Activity Index; WBC, white blood cell. *Data available for 64% (46/72) of patients. The p values reaching significance are in bold.
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Mean (+ SD) (pg/mL) Cytokine/Chemokine Level of Patients & Control Groups

PV HLA-Matched HLA-Unmatched
130) ALL Controls (n=29) Controls (n = 15) Controls (n=14)
Pro - Inflammatory IL-lo 76.60 (246.4) 27.60 (71.8) 41.35 (96.6) 12.86 (24.5)
IL-1B 20.75 (69.1) 1469 (48.1) 26.03 (65.6) 254 (5.2)
1L-6 86.49 (284.3) 61.40 (218.4) 1158 (298.0) | 3.11(5.2)
TNF-o. 3032 (489) 2847 (62.9) 45.50 (85.0) 10.22 (5.8)
Thi IEN-y 63.01 (319.7) 18.26 (36.8) 24.06 (38.6) 12.04 (35.1)
L2 495 (9.4) 1.64 (3.5) 127 (29) 204 (4.1)
IL-12 61.53 (416.7) 8.21 (30.7) 12,62 (42.4) 350 (7.1)
Th2 IL-4 3252 (67.6) 16.04 (27.5) 1538 (28.2) 16.75 (27.8)
L5 526 (22.0) 063 (2.0) 122 (28) 0.00 (0.0)
IL-13 17.51 (36.2) 1320 (33.3) 1871 (44.3) 731 (14.1)
Tho L9 343 (92) 068 (1.7) 051 (1.4) 0.87 (2.0)
Th17 IL-17 555 (28.1) 428 (105) 611 (13.2) 232 (6.4)
IL-21 4.13 (149) 1.76 (3.6) 2.85 (4.6) 059 (1.3)
IL-22 10531 (425.3) 16.15 (45.8) 2537 (59.2) 628 (23.5)
1L-23 1972.93 (9348.6) 220,19 (539.8) 346,00 (706.2) 85.39 (229.8)
Chemokine L8 655.03 (1561.2) 62531 (1893.9) 1076.38 (2587.9) 142.03 (162.8)
Eotaxin 201.74 (108.6) 174.86 (70.9) 16039 (76.2) 190.37 (63.9)
MCP-1 841.06 (499.2) 83921 (4714) 894.13 (583.5) 780.36 (323.7)
NK IL-15 665 (11.1) 254 (5.0) 1.99 (3.8) 3.13(62)
Regulatory IL-10 17.32 (38.0) 7.44 (17.2) 3.89 (6.7) 1 11.25 (23.7)

P-values for Group Comparisons

PV vs. PV vs. HLA- PV vs. HLA- Matched Controls vs.
ALL Controls Matched Controls Unmatched Controls = Unmatched Controls

Pro - Inflammatory IL-1o0 0.056 0.292 0.005** 0.286
IL-1B 0.53 0.773 0.004* 0.189

IL-6 0.600 0.722 0.001** 0.165

TNF-o. 0.883 0.511 0.00002*** 0.131

Thi IFN-y 0.123 0.193 0.087 0.387
IL-2 0.002*+* 0.002** 0.042* 0.572

IL-12 0.152 0.202 0.115 0.425

IL-4 0.037* 0.076 0.106 0.895

IL-5 0.020* 0.052(*) 0.007** 0.108

Th2 IL-13 0539 0921 0.046* 0358
Th9 IL-9 0.002** 0.001** 0.009** 0.580
Th17 IL-17 0.687 0.894 0.285 0.331
IL-21 0.107 0.470 0.010* 0.087

IL-22 0.021* 0.049* 0.010* 0.262

1L-23 0.036* 0.055 0.023* 0.193

Chemokine L8 0938 0546 0.0005*** 0.184
Eotaxin 0.103 0.072 0.567 0.260

MCP-1 0.985 0.739 0.538 0519

NK IL-15 0.003** 0.001% 0.079 0558
Regulatory 1L-10 0.035* 0.0005*** 0.406 | 0280

* indicates significant value: (*) 0.05< p <0.1, * p<0.05, ** p<0.01, **p<0.001.
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Cytokine Number of Studies Number of Studies Number of Studies Our Findings
Showing Increased in PV Showing No Change  Showing Decreased
in PV in PV IncinPV  Incin Inc in PV
vs. all PV Vs.
vs. MCR UMCR
CCL-11 - - 127) Not analyzed
Eotaxin - 1(11) - No change
IFNo - 1(11) - Not analyzed
IFNy 7 (11, 20, 24, 26, 27, 29-31) 4(13,21, 37, 41) 3(14, 25, 38) No change
IL-lo: 7 (18, 32-37) 4(11,13, 19, 43) - X
IL-1B 8 (11, 16, 32-37) 4(13, 19,27, 43) 1(22) X
IL-2 3 (11, 16, 24) 6 (13, 19, 21, 27, 41, 44) 3(25,31, 38) X X X
IL-4 8 (14, 24, 25, 29, 38-42) 6 (11, 13, 21, 27, 44, 55) | 1(31) X
IL-5 1(11) 5 (13, 16, 21, 24, 27) | X X X
1L-6 10 (13, 21, 22, 26, 30, 36-38, 43, 44) | 8 (11, 16, 19, 20, 41, 51, 56,57) | - X
L7 1(16) 1(13) - Not analyzed
IL-8 3 (16, 20, 26) 3(11,13,27) - X
IL-9 - 2(11,27) - X X X
IL-10 9 (11, 19, 25, 30, 39-42, 45) 5 (13, 18, 20, 21, 27) 1(31) X X
IL-12 3 (11,21, 30) 3(13,27,37) - No change
IL-13 1(11) 1(24) - b'g
IL-15 1 (46) 1(11) - X X
IL-17 5 (17, 19, 27, 30, 47) 121 1(56) No change
IL-17A 3 (11, 12, 48) 2 (16,20) - No change
IL-18 1(11) - - Not analyzed
IL-21 1 (49, 59) 2 (11, 16) 1(55) ‘ X
IL-22 1(11) - 1(22) X ‘ X X
IL-23 2 (27, 50) 2(11,19) 1(56) X ‘ X
1L-27 1(51) - Not analyzed
IL-31 - 1(11) Not analyzed
IL-33 1(52) - - Not analyzed
IL-36 1 (48) - - Not analyzed
IP-10 - - 2 (11, 27) Not analyzed
MCP-1 - 1(11) 1 No change
TGF-B 2(12,18) 4(13,17, 27, 41) 3 (30, 56, 58) Not analyzed
TNFo. 13 (11, 13, 18, 23, 32, 33, 35-37, 44, | 3 (19, 20, 43) - ‘ X
51, 53, 54)
TNFB - 1(11) - Not analyzed
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HLA- HLA-

PV matched Unmatched

patients Controls Controls
Total number of samples 130 15 14
Total number of subjects 116 15 14
Average Age in
years [range] 56 [17-85] 51 [22-81] 51 [28-77]*%*
Female (n) | 96 10 8
Male (n) 34 5 6
Female: Male ratio | 2.82 | 2.00 | 1.33
Active 55 N/A N/A
Remission | 75 N/A N/A
HLA positive* | 98 15 0
HLA negative** 12 0 14
Active Disease 55 N/A N/A
Remission 75 N/A N/A
Mucosal Phenotype | 48000 N/A N/A
Mucocutaneous Phenotype Vi ik N/A N/A
Oft Therapy | 40 N/A N/A
Minimal Therapy 34 N/A N/A
More than
Minimal Therapy 56 N/A N/A

*HLA-positive refers to subjects who were positive for the PV associated haplotypes
DRB1*0402 or DQB1*0503. **HLA-negative refers to subjects who were negative for the
PV associated haplotypes. *** One of the HLA-unmatched controls did not provide a date of
birth; this number excludes that control. **** 3 patients had cutaneous only disease and 4 had
unclear phenotype.
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Pathway Cytokine AA Literature

PV Literature

AA Data = Our PV Data

# of studies showing: M~ No Change | ~ No Change 1: PV > all CR
A\ PV > UMCR
4: PV > MCR
Th17 IL-17 13 3 (47-49) - 8 (1, 3 (57-59) 1 (60) ™ No change
(34-46) 50-56)
IL-21 2(36,37) | - - 2(27,61) | 2(54,57) 1(62) No change ~
1L-22 1(36) 2 (42,48) - 1(54) - 1(63) No change 10
1L-23 2(37,64) | 2(40,42) - 2(1,65) | 2(51,54) 1 (60) 2 T
Thl IEN-y 13 (40, 2 (37, 42) - 6(1,52, | 4(59, 3(79-81) | A No change
42-45, 48, 54, 58, 76-78)
66-72) 73-75)
IL-2 8(34,35, | 1(48) 1 (44) 2(54,57) | 6(1,51,59, | 3 (74, - TR
40, 45, 47, 76,78,82) | 80,81)
66, 68, 71)
IL-12 2(48,66) | - - 2(52, 3(1,76,77) | - - No change
54, 59)
Th2 1L-4 443,47, | 3035, 1 (40) 7(73,78- | 5(1,54,59, | 1(74) = 1
71, 83) 48, 66) 81,84-86) | 62,76, 82)
IL-5 1(35) 2(48,87) | 1(54) 4(1,57, - - T
59, 76)
IL-13 343, 2 (48, 66) 1(42) 1(54) - - = Mt
45, 70)
Pro-Inflammatory TNFo 7 (35-37, | 1(66) - 12 (54,76, | 3 (51, - ™ ~
42, 64, 77, 82, 58, 97)
68, 69) 88-96)
IL-1 1(42) = = 0:7(77, | o:4(51,54, | Pl (63) = N
89,90,92, | 76,97) B
95,96,98) | B:4 (1,51,
B:7(54, | 76,97)
57,77, 89,
90, 95,
96, 98)
1L-6 6(36,37, | 1(99) - 10 (52,59, | 7 (51,54, - No change ~
44, 64, 63,75-77, | 57, 58, 60,
66, 72) 80, 82, 78, 91, 100)
96, 97)
Other 1L-7 1(101) - - 1(57) 1(76) - - -
1L-9 1(43) 1.(66) - - 2(1,54) o = LROR |
1L-10 3:(3% 4 (34,45, 1(102) 8 (51,52, | 5(1,51,52, | 1(74) No change 14
40, 66) 48, 99) 54,78,81, | 54, 58,59,
84-86, 76, 78, 81,
103) 84-86, 92)
IL-15 2(44,47) | - - 1(104) - - - 14
1L-18 1(105) 2 (48, 66) - = - - - N
1L-25 1(37) = - - - - - -
IL-31 1(37) - - - - - -
1L-33 1(37) - - 1 (106) - - - -
TGER 1(42) - 2(35,45 | 2(55,92) | 4(L,50, 3(52, No change -
76, 78) 60, 107)
1L-27 - - - 1(91) - - - -
CCL-11 - = = s = 1(1) - E
1L-36 - - - 1(56) - - - -

The pathways currently considered most relevant in AA are indicated with bold text and pathways currently considered most relevant in PV are indicated with underlined text. Dashes indicate
that no data is available. In our studies, cytokines were measured in pg/mL. 1 indicates PV > all CR. AN indicates PV > UMCR. 4 indicates PV > MCR.





OPS/images/fimmu.2025.1515602/crossmark.jpg
©

2

i

|





OPS/images/fimmu.2025.1515602/fimmu-16-1515602-g001.jpg
20days after
step-up treatment

At admission

e
=
T8
e
=
A
S :
B =
o
T
©§
(=]
N

At admission in ICU

Three weeks after

tofacitinib treatment

Days

AN ©O ©0 W N o
™M M N AN AN N N

(O%HwD)
ainssald Alojelsidsu] jyead

Days

N © ©0 O N o
M ™M N N AN AN N

(O%HwW?)
ainssaid Aiojesidsu] yead

Days
20

20

15

15

© 0 O N o o®©
Mm N N AN AN N -

(O%Hw2)ainssald wioye|d

20

15

w
>
©
=
(=] (=} [ =] o
S (=] (=3
(=3 (=} (=]
© <t N
(w/n ) 9o-TIM
(2]
>
1)
a
(=] (=] (=] (=] o
(=] (=] (=] (=]
o o o o
(=] o <t (3]
(lw/Bu yuluiag
w
>
[1:]
(=}
o © < N =
o o o o o

(¢01X) Jeaqunu
ajfooydwA] jeirayduuad

15 20

7

1

20

15

15 20

7

1

Days

g N0 N = e o K«
- o

- -~ - - o
¢old/fods
7]
>
©
a
wn o w0 o
N N - L
(O*HW9/1)

aouelidwon Bun slweuAq

20

7 15

1

20

15





OPS/images/fimmu.2025.1515602/fimmu-16-1515602-g002.jpg
Case 1 Tofacitinib Tofacitinib 5mg q12h

l

20g/Day for 5Days ~ Tacrolimus Tacrolimus 1mg q12h

1 1000mg/Day l

Methylpredisolone 40mg/Day  for 3 days 160mg/Day for 14 days 80mg/Day

————————————|——————————————————————————————————
Time after 5 10 20

Administration (Day) 0 1 } 4 Ventilation in ICU 1
CTX 049 CTX 0.4 CTX 0.4

Tofacitinib Tofacitinib 5mg g12h
IVIG

Case 2 20g/Day for 5Days l

|

Methylpredisolone 200mg/Day 1000mg/Day for 3days ~ 200mg/Day for 7 days 40mg/Day
. —_—
Time after

Administration (Day) 0 5 10 20

Case 3 Tofacitinib Tofacitinib Smg q12h

Methylpredisolone  40mg/Day 160mg/Day for 5 days 80mg/Day
_— e, T

Time after 0 5
Administration (Day) CT)I 0.4g t 10 T 20

CTX 049 CTX 0.4g

Tofacitinib Tofacitinib Smg gq12h
Case 4

Tacrolimus 1 Tacrolimus 1Img q12h

IVIG

20g/Day for 5days IVIG
20g/Day for 5days

Methylpredisolone g80mg/Day  1000mg/Day for 3 days 160mg/Day for 7 days 40mg/Day | 80mg/Day

Time after 0 S 10 20 ! 30
Administration (Day) t t

CTX 0.4g CTX 04g CTX 049 Dischage

Case 5 B
VIG VIG Tofacitinip  10facitinib Smg q12h

10g/Day for 5Days ~ 20g/Day for 3Days  Tacrolimus I Tacrolimus 1mg q12h Oral Prednisone 10mg/Day
1 1 I Tacrolimus Img QD

Methylpredisolone 40mg/Day 500mg/Day for 3 days 160mg/Day for 5 days 40mg/Day Tofacitinib 5mg QD

Time after ) 10 20 2 .
Administration (Day) Dlscnzgsgaflmm 200





OPS/images/cover.jpg
& frontiers | Research Topics.

Cytokine network dynamics:
influence on autoimmune
disorders and cancer therapy






