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[ Abstract] Objective ~ To summarize the clinical manifestations and histopathological
characteristics of skeletal muscle in scleromyositis patients with positive anti-Ku or anti-PM-Secl antibodies.
Methods and Results Retrospective collection of clinical data from 70 scleromyositis patients diagnosed
at Peking University First Hospital from January 2010 to March 2023, analysis showed the average onset
age of patients was 36.00 (20.75, 51.25) years old. The initial symptoms of 77.14% (54/70) patients was
mainly in the proximal limbs myasthenia [74.29% (52/70)], mild to moderate [77.14% (54/70)], and 52.86%
(37/70) patients had systemic symptoms such as fatigue or skin involvement during the course of the
disease. The serum creatine kinase (CK) level was 2775.00 (995.50, 4995.75) U/L. About 32.86% (23/70)
were positive for anti-Ku antibody, 65.71% (46/70) were positive for anti-PM-Scl antibody, 1.43% (1/70)
were both positive, and 27.14% (19/70) could also had increased level of other myositis antibodies. The
main histopathological changes were inflammatory [41.43% (29/70)] or necrotic [24.29% (17/70)] myopathic
pathological changes, presenting as muscle fiber atrophy [91.43% (64/70)], necrosis [68.57% (48/70)] or
regeneration [85.71% (60/70)]. Comparison of symptoms, signs and histopathological characteristics of
skeletal muscle between patients with positive anti-Ku antibody and with positive anti-PM-Scl antibody,
female proportion (x*=4.381, P=0.036) and C5b9 deposition damage (x*=4.725, P =0.030) were higher in
the former than those in the latter. Conclusions Scleromyositis patients with positive anti-Ku or anti-PM-

doi: 10.3969/j.issn.1672-6731.2023.09.004

B4 T H < b KPS A AR QR B 7 5L 4 e B0 H (99 H 45 : BMU2020PYB012)
& B4 : 100034 b 5T K245 — B e i 22 Py B

WIRAEH B F %, Email: 18813187041@163.com



- 790 - rE IR 22 B 2 35 2023 4 9 H 45 23 B4 9

Chin J Contemp Neurol Neurosurg, September 2023, Vol. 23, No. 9

Scl antibodies mostly started in young and middle age, mainly manifesting as mild to moderate myasthenia

in the proximal limbs, and skeletal muscle inflammatory or necrotic myopathic lesions as characteristic

pathological changes. Compared with positive anti-PM -Scl antibody patients, positive anti-Ku antibody

scleromyositis patients were mainly female, and skeletal muscle complement deposition was more notable.
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Table 1. Comparison of general data in patients between anti-Ku antibody positive group and anti-PM - Scl
antibody positive group
WA FE b P Ku LA BHMELL (n=23) HU PM-Scl HL/AFHELL (n=46) N A Pl
TES [ (%) ] 4.381 0.036
B 5(21.74) 22(47.83)
ik 18(78.26) 24(52.17)
KIRAFER [ M(P,,,P,5) %] 33.00( 21.00, 53.00) 36.00( 19.50, 49.25) -0.446 0.656
WikE >3 A H (%) ] 18(78.26) 38(82.61) 0.012% 0.913
WLTE T3 9 MR [ 4] (%) ] 20(86.96) 34(73.91) 0.338 0.561
L B RER[](%) ] 16(69.57) 21(45.65) 3.526 0.060
ANA 6 i] 12 18
ANA BHHEL#i] (%) ] 8(8/12) 11(11/18) = 1.000
I3 CK[M(P,s, P,;) , U/L] 3599.00(2339.50,4901.75) 1660.00(703.00,5029.25) -1.927 0.054
B I HABALR S [ 41 (%) ] 7(30.43) 11(23.91) 0.338 0.561
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Figure 1 Bilateral thigh muscle MRI findings Axial T WI showed diffuse mild adiposity of thigh muscle in patients with positive
anti-Ku antibody (Panel la). Axial fat suppression T,-FLAIR showed mild edema of the anterior and posterior thigh muscles in
patient with positive anti-Ku antibody (Panel 1b). Axial T,WI showed mild adiposity of thigh posterior muscle in patient with positive

anti-PM-Scl-100 antibody (Panel 1c). Axial fat suppression T,-FLAIR showed moderate to severe edema in the anterior and posterior
thigh muscles and some medial muscles in patient with positive anti-PM-Scl-100 antibody (Panel 1d).
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Table 2.
biopsy [n=70, case (%)]
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HE staining results of skeletal muscle tissue
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Table 3. Immunohistochemical staining results of skeletal
muscle tissue biopsy [n=67, case (%)]
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Figure 2 Histopathological findings of skeletal muscle in patients with sclerosing myositis with positive anti-Ku antibody under light
microscopy Muscle fiber necrosis and regeneration (Panel 2a). HE staining High power magnified Diffuse positive expression of
MHC I in the sarcolemma (Panel 2b). Immunohistochemical staining (EnVision) Median power magnified C5b9 deposition in some
non-necrotic sarcolemma (Panel 2¢). Immunohistochemical staining (EnVision) High power magnified CD3* T lymphocytes, CD20* B

lymphocytes, and CD68" macrophages infiltration in the perimysium and endomysium (Panel 2d-2f). Immunohistochemical staining
(EnVision) Median power magnified
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Figure 3 Histopathological findings of skeletal muscle in patients with sclerosing myositis with positive anti-PM-Scl antibody under light

microscopy  Muscle fiber necrosis, regeneration and inflammatory cells infiltration (Panel 3a). HE staining High power magnified

Diffuse positive expression of MHC 1 in the sarcolemma (Panel 3b).

Immunohistochemical staining (EnVision) Median power

magnified  C5b9 deposition in the endomysia capillaries and non - necrotic sarcolemma (Panel 3c). Immunohistochemical staining
(EnVision) High power magnified Some CD3* T lymphocytes, few CD20* B lymphocytes, and a large number of CD68" macrophages
infiltration in the perimysium, nearing blood vessels, and endomysium (Panel 3d-3f). Immunohistochemical staining (EnVision) Median

power magnified
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Table 4. Comparison of skeletal muscle histopathology data between anti-Ku antibody positive group and anti-PM-
Scl antibody positive group [case (%)]
WSS b B Ku iR B2 (n=23) BT PM-Scl fT A& B2 (n = 46) Eham ) PIH
HE J¢ 1, 23 44
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JULHRE A K i 7(30.43) 10(21.74) 0.624 0.429
JULSR A 5% 1 20 92 ) 14(60.87) 20(43.48) 1.855 0.173
JULSRE AR 45 4 21 4 0 A= 7(30.43) 14(30.43) 0.000 1.000
JULEF 4 2 45 22(95.65) 41(89.13) = 0.656
LA 4E T K 3(13.04) 13(28.26) 1.994 0.158
JULET 3R 3 18(78.26) 30(65.22) 1.232 0.267
JULET 4 i 20(86.96) 40(86.96) 0.000% 1.000
ALY 23 44
CD3"T ¥ T 40 fifg 12 18 12(52.17) 16(36.36) 1.552 0.213
CDA*T ik 4 40 g 3= 31 14(60.87) 18(40.91) 2.412 0.120
CD8™T Ik L2 24 fif 12 i 14(60.87) 22(50.00) 0.718 0.397
CD20"B ik U 20 g = 31 7(30.43) 13(29.55) 0.006 0.940
CD68* EL it 24 Jfd #32 22(95.65) 36(81.82) 2.486% 0.115
C5h9 UL 20(86.96) 27(61.36) 4.725 0.030
MHC T FA 22(95.65) 38(86.36) = 0.408
— , Fisher's exact probability, Fisher #fi VI % . *adjusted x> value, £ 1E X*{i . MHC I , major histocompatibility complex I ,
FHEAGMHEEEGK T

i LTk AR E LR 2 T E A RN, R
B e 2 v B DU B S ILTE T, T G O A B IR
B LS B R RE M R YR A0 LA e AR | ] DK
CD68 E W 40 i 353  MHC [ FHPE S AMADIRR . 5
Bt PM-Scl B 5 16 M L4 £ 35 A L, Bt Ku 044 B
PR DL B 22 HL s LA A 0 B i A R R
JUHE

L LE
£ % X W

[1] Volkmann ER, Andréasson K, Smith V. Systemic sclerosis [ J].
Lancet, 2023, 401:304-318.

[2] Tanboon J, Nishino I. Classification of idiopathic inflammatory
myopathies: pathology perspectives[J]. Curr Opin Neurol, 2019,
32:704-714.

[3] Landon-Cardinal O, Baril-Dionne A, Hoa S, Meyer A, Leclair
V, Bourré - Tessier J, Mansour AM, Zarka F, Makhzoum JP,
Nehme J, Rich E, Goulet JR, Grodzicky T, Koenig M, Joyal F,
Richard I, Hudson M, Targoff I, Satoh M, Fritzler MJ, Troyanov
Y, Senécal JL. Recognising the spectrum of scleromyositis: HEp-
2 ANA patterns allow identification of a novel clinical subset
with anti-SMN autoantibodies[ J|. RMD Open, 2020, 6:¢001357.

[4] van den Hoogen F, Khanna D, Fransen J, Johnson SR, Baron M,
Tyndall A, Matucci-Cerinic M, Naden RP, Medsger TA Jr, Carreira
PE, Riemekasten G, Clements PJ, Denton CP, Distler O, Allanore
Y, Furst DE, Gabrielli A, Mayes MD, van Laar JM, Seibold JR,
Czirjak L, Steen VD, Inanc M, Kowal-Bielecka O, Miiller-Ladner

(7]

(8]

U, Valentini G, Veale DJ, Vonk MC, Walker UA, Chung L, Collier
DH, Ellen Csuka M, Fessler BJ, Guiducci S, Herrick A, Hsu VM,
Jimenez S, Kahaleh B, Merkel PA, Sierakowski S, Silver RM,
Simms RW, Varga J, Pope JE. 2013 classification criteria for
systemic sclerosis: an American College of Rheumatology/European
League against Rheumatism collaborative initiative[ J]. Ann Rheum
Dis, 2013, 72:1747-1755.

Lundberg IE, Tjirnlund A, Bottai M, Werth VP, Pilkington C,
Visser M, Alfredsson L, Amato AA, Barohn R]J, Liang MH,
Singh JA, Aggarwal R, Arnardottir S, Chinoy H, Cooper RG,
Danké K, Dimachkie MM, Feldman BM, Torre IG, Gordon P,
Hayashi T, Katz JD, Kohsaka H, Lachenbruch PA, Lang BA, Li
Y, Oddis CV, Olesinska M, Reed AM, Rutkowska - Sak L,
Sanner H, Selva - O’Callaghan A, Song YW, Vencovsky J,
Ytterberg SR, Miller FW, Rider LG; International Myositis
Classification Criteria Project Consortium, The FEuromyositis
Register and The Juvenile Dermatomyositis Cohort Biomarker
Study and Repository (JDRG) (UK and Ireland). 2017 European
League against Rheumatism/American College of Rheumatology
classification  criteria  for adult and juvenile idiopathic
inflammatory myopathies and their major subgroups [J]. Ann
Rheum Dis, 2017, 76:1955-1964.

Yang M, Ji S, Xu L, Zhang Q, Li Y, Gao H, Bu B. The
clinicopathological ~distinction between immune - mediated
necrotizing myopathy and limb - girdle muscular dystrophy R2:
key points to prevent misdiagnosis [J]. J Clin Med, 2022, 11:
6566.

Wolfe JF, Adelstein E, Sharp GC. Antinuclear antibody with
distinct specificity for polymyositis[J]. J Clin Invest, 1977, 59:
176-178.

Brouwer R, Vree Egberts WT, Hengstman GJ, Raijmakers R,



rp A M 2 B 24 8 2023 4FE 9 H 45 23 4555 9 Ml

Chin J Contemp Neurol Neurosurg, September 2023, Vol. 23, No. 9

797

[10]

[11]

[12]

van Engelen BG, Seelig HP, Renz M, Mierau R, Genth E,
Pruijn GJ, van Venrooij WJ. Autoantibodies directed to novel
components of the PM/Scl complex, the human exosome [Jl.
Arthritis Res, 2002, 4:134-138.

Lazzaroni MG, Marasco E, Campochiaro C, DeVries-Bouwstra J,
Gonzalez - Perez MI, Rojas - Serrano J, Hachulla E, Zanatta E,
Barsotti S, Furini F, Triantafyllias K, Abignano G, Truchetet
ME, De Luca G, De Langhe E, Hesselstrand R, Ingegnoli F,
Bertoldo E, Smith V, Bellando - Randone S, Poormoghim H,
Colombo E, Ceribelli A, Furloni A, Zingarelli S, Cavazzana I,
Franceschini F, Del Galdo F, Denton CP, Cavagna L, Distler O,
Allanore 'Y, Aird P; EUSTAR Co - authors. The
phenotype of systemic sclerosis patients with anti - PM/Scl
antibodies: results from the EUSTAR cohort[J]. Rheumatology
(Oxford), 2021, 60:5028-5041.

Li GN, Cai JX, Chen JC, Lin QQ, Chen R. The value of
anti - PM - Scl

differential

clinical

antibody detection in the diagnosis and

diagnosis  of conneclive
tissue disease[J]. Jian Yan Yi Xue Yu Lin Chuang, 2020,
17:2140-2142.[ Z54% T, 20580, BRaid, MRk, BR#D. $t
PM-Scl 470 7R 6 0 %] 235 2 21 2005 T 2% 256 AT 09 12 W A0 5 53132 e
AT, Koge B2 51 IR, 2020, 17:2140-2142.]

Mimori T, Akizuki M, Yamagata H, Inada S, Yoshida S,

Homma M. Characterization of a high molecular weight acidic

overlap syndrome of

nuclear protein recognized by autoantibodies in sera from
patients with polymyositis - scleroderma overlap [J]. J Clin
Invest, 1981, 68:611-620.

Mahler M, Swart A, Wu J, Szmyrka-Kaczmarek M, Senécal JL,
Troyanov Y, Hanly JG, Fritzler MJ. Clinical and serological
associations of autoantibodies to the Ku70/Ku80 heterodimer
determined by a novel chemiluminescent immunoassay [Jl.
Lupus, 2016, 25:889-896.

Mahler M, Raijmakers R. Novel aspects of autoantibodies to the
PM/Scl complex: clinical, genetic and diagnostic insights [J].
Autoimmun Rev, 2007, 6:432-437.

[14]

[15]

Belizna C, Henrion D, Beucher A, Lavigne C, Ghaali A,
Lévesque H. Anti - Ku clinical,
diagnostic insights[J]. Autoimmun Rev, 2010, 9:691-694.

Vancsa A, Gergely L, Ponyi A, Lakos G, Németh J, Szodoray P,

Danké K. Myositis - specific and myositis - associated antibodies

antibodies: genetic  and

in overla myositis in comparison to rimar
Y y

dermatopolymyositis.  Relevance for clinical classification:
retrospective study of 169 patients[J]. Joint Bone Spine, 2010,
77:125-130.

Szabé K, Bodoki L, Nagy-Vincze M, Béldi T, Vincze A, Zilahi
E, Varga J, Sztics G, Danké K, Griger Z. Clinical, serological,
and genetic characteristics of a Hungarian myositis-scleroderma
overlap cohort[ J]. Biomed Res Int, 2022:6251232.

Bhansing KJ, Lammens M, Knaapen HK, van Riel PL, van
Engelen BG, Vonk MC. Scleroderma - polymyositis overlap
syndrome versus idiopathic polymyositis and systemic sclerosis:
a descriptive study on clinical features and myopathology [J].
Arthritis Res Ther, 2014, 16:R111.

Giannini M, Ellezam B, Leclair V, Lefebvre F, Troyanov Y,
Hudson M, Senécal JL, Geny B, Landon-Cardinal O, Meyer A.
Scleromyositis: a distinct novel entity within the systemic
sclerosis and autoimmune myositis spectrum. Implications for
care and pathogenesis| J]. Front Immunol, 2023, 13:974078.
Nusbaum JS, Mirza I, Shum J, Freilich RW, Cohen RE,
Pillinger MH, PM, Buyon JP. Sex differences in

lupus  erythematosus:

Tzmirly
epidemiology,  clinical

Mayo Clin Proc,

systemic
considerations, and disease pathogenesis [J].
2020, 95:384-394.
Lefebvre F, Giannini M, Ellezam B, Leclair V, Troyanov Y, Hoa
S, Bourré-Tessier J, Satoh M, Fritzler MJ, Senécal JL, Hudson
M, Meyer A, Landon-Cardinal O. Histopathological features of
systemic sclerosis - associated myopathy: a scoping review [J].
Autoimmun Rev, 2021, 20:102851.

(W fi F 3 :2023-07-05)

(R H )

(PERKMEERBFEE)2023FE SMEITRE

(o R BRA o 28 2 2% 36 ) (ISSN 16726731, CN 12-1363/R) 2 [8 5 1 /E e FE 2% b3 25 4, P (6 BE i 0 &5 R T Bh 2 R
hos RHETT AR o R I BE B E I P 2 e Ll AR T . AL ENAAA TR RAT. HETRPIE Al K
2P A A O SO T EE W) 2017 4E R CRIES 8 iR ) T 2020 4F i (RIES 9 B A AZ .0 1 7 b L RHEE I8 SC 48 3+ IR 0 7 ()
RHEAZ W T)) FI RCCSE o [ A% 02 AR T, 3 2 % WICI(2020,2021 F1 2022 BH iR ) \EMBASE/SCOPUS . DOAJ . EBSCOhost |
JSTChina %5 [ P 01 4 K5 R LA IR

FTITT e 7 ol B 4 [ 45 20 1% 97 BPLE sy 5 12 2 e A 45 R 8 2 B A 5 0 RIS L RS N S s AR T 5 w22 9 AR
DERUAE R 2y BT AR AT 0 A AR S [R) E AL TR 25 R g R B OB, ) AR T . U TR
e R

L 2 (AR N R G [ 7 3k ), FIB T 4 B 0 2 228 ] 5% 2 B T L 4 06 i 24 B A TR R R AL L DR AR T
RAT b (48 G BT 24 R R T A AT B R A R T T A R

2. T A B A A PR A AR 24 B LR R AR R B T A R )BT R ) AR ) o T N A
ST 2y S BEIT SR b o SO R K A T A A SO A R 1 4R

3. ST SR B R A LK 16 FFAS S S HE AT B, ) R DR B L RHE T R L AN R E
it 45 35 M 46 (xdsjjbzz@263.net.cn) o

4 LRI TS S R AT A LT T R A A AR A R AR A AT

W 2R Ml R e T R X K B 65 R e T RS B € B . BB SR 50300350, BXR A BET . BER AIE: (022)
59065612, Email:xdsjjbzz@263.net.cn,



