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Abstract:  Myasthenia gravis (MG) is an autoimmune disease of transmission dysfunction at neuromuscular junction,
characterized by skeletal muscle fatigue, aggravated symptoms after activity, and mild symptoms in the morning and severe
symptoms in the evening. Systemic sclerosis (SS) is also an autoimmune disease and often has Raynaud’s phenomenon as
the first symptom, accompanied by the manifestations such as skin swelling and sclerosis, joint pain, muscle weakness,
and visceral organ involvement. Limited cutaneous SS is a subtype of SS, in which skin lesions are mainly confined to the
distal end of the elbow (knee), but it can also involve the skin on the face and neck, and it generally has slow progression.

MG is often comorbid with other autoimmune diseases such as hyperthyroidism, systemic lupus erythematosus, rheumatoid
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arthritis, and pemphigus, but MG comorbid with SS is rare in clinical practice. This article reports a case of MG comorbid
with SS. Two years after the diagnosis of MG, the patient developed symptoms such as skin hardening and thickening on the
face and extremities, skin becoming purple at the distal ends of the extremities when it was cold, and chest distress. No
special treatment was given during this period, and later the patient was admitted due to aggravation of symptoms. The
patient was diagnosed with limited cutaneous SS, MG, pulmonary hypertension, chronic cardiac insufficiency, and
pulmonary infection based on auxiliary examination results and clinical manifestations. During hospitalization, the patient
was treated with methotrexate for immunosuppression, as well as prednisone acetate and pyridostigmine bromide for
myasthenia, pulmonary hypertension, heart failure, and infection, but finally, the patient died of septic shock. This article
summarizes the clinical data and characteristics of the patient, reviews related articles, discusses the pathogenesis and
pathogenic characteristics of the two diseases, and analyzes the possible relationship between the two diseases and the

problems that should be taken seriously in the course of diagnosis and treatment, in order to provide suggestions and
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references for clinical work.
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FAE L JE ST (myasthenia gravis, MG )J&—FfpitAl 5y [
PRI TP, MG A B AT ] 1 28 UL PR 22 25
PR 25 A8, AT 52 T 28 L PR 922 3k % A i A s o I R
e DA 57 MR LG g R R AE o] 5 M SRS L ERGHS II 2R
g5 MU LA, O I R R R B AR 4.1/100 T ~
30/100 J7 , #iA 75N 150/100 17 ~200/100 J7'2,

Z G MERE LG (systemic sclerosis, SS)J&—Fh % L)
Z 250 A G R PEERG, UL A BT AR AR K kA
P IE R B LT AL AR AE AT 52 B ik D& LAY L0 T
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202148 H 30 H A “[a] & fy e <42 34~ H , BRI
PERUT 7 B 24 A 7 7E 0 7 v Bs 24 08 45 L B R
S — BB CRARIRBE ) O A N RHMEBEIRIT o A Be b ) 2
ANA HURTE 7R« BUAZ B PR, 2% 2 5 AL 1: 3 200, $1
PM-Scl HILIA 1gG B FHAE , BT 8 (1 P70/P8O HL A FH 4 , 28
IR RE R 2312 )5 % TSI Wl B LR I SS, B KB 1E
YL RHAYT IR B .

2021410 H 8 H A “ A& 3Rz k348 JEE | 0 Jisd AR v 188 ¥4 4%
L OAERTIATRBE KR T e R . SSHURIER AR - Bt
PM-Scl100 HLiA& FHAE , Bt Ku FrARBAE , Ax A BLL A& i
REE 123 BME . BRFE LW R - D JRIBR AL SS; @ %
PR 5 HE s @Il 3 Ik &5 T ; @MG s &M LI REAR 42

LT RS IR TR JE b S e A ] R i BB AL
TCT7, b 5RO R PN TR+ R SRR PR IR O U
UG 1l R O TG PR SR YT o I i B L R B e R
MR R A R .

20224 1 A 7 B A& B R SR 7S L R e
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SN E COTIRE ) ; @ JR B 2 Jik 78 SS ; Bt 2h ik =5
JE;@MG, Tl IR B 5k i A, BriLIc 1, il s ik
R AR TT e R e B -

2022473 1 H DAz Jhk AR haf e JRE | IO A ity 18 ¥4 AR
QR o] R 1 W S R NE 1 T L BT R e = N
IRZFRIAT « M pe] <A, ASRESF- Kb, 3 2l )5 BH S, (9 Mo
PTG B JoR 20 A 394 JEE | DU o i 188 FE AR SR I, JR ity
ORI N G b B A, JR B AR, = T WD S A A R 1 A
PR 3 AU FR DL K A AL s RAER , 2B /b, 7~8 IR/d.,
1.2 BEfEs

MG 5 52 94, F IR AR TR JE AR 15 mg(BF H 11R) 1R
LT B B 60 mg (B H 3K JARYY o SRS — M. 4
NG 3L St 2
1.3 {FkigRE

13 36.6°C, K3 70 YK /min , PRI 21 Y /min, il 108/
70 mmHg. KSR 2E o SIS | DU R R Jok 1 SRR AR
VU 3 A it 188 FE AR SE S, FRC ot K Ut , 48 Q748 e, AT DL I 1M
MR , BUREE UL K R 854k, A R 6 s B B e
AT G2, AR PN 9% S SE IS o SUR O
DU ALy I~V &, ILak 3 153, s B S R 5 i o o0 Al
JHF B A DL S
1.4 HEhKE

L0 - 114 P50 1891 10%/LL , Fh Mk s 4 i 446 %o {1
18.25x10"/L; C LW & 11 16.41 mg/L.

SS LT : HT PM-Scl100 HLiAk Ht Ku Pk B, 43
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PEo BUILRPUATE 12 0511 . ANA BTG BTk beiA i
PR, %R 123 200, $1 PM-Scl HLiAK 1gG R B , Pk &
F1 P70/P8O LA B .

JULER P 175.98 U/L, LR T il W) T/ 55.27 U/L, 3L
% Mt U 318.17 U/L, WLEL K 19 205.27 ng/L, B BL 4 R Ak
14 753.40 pg/ml. 4+ N ¥% 2 BF 34.50 U/L, 4% L 5% 54 il
43.30 U/L, JR Z 11.85 mmol/L, JJLET 108.56 pmol/L. HIR
JRIIBE 5 T - JiF 25— WLHUAR B IR 212 < 1.07 pg/mL.
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PEAT R S AL PR . DI OB K, R —
PR 2 rh R SO s @22 O D R AR AR 5 IRIZAG 11 fili
ShIKE NS A 37 mmHg. JOFBITBAUAZ g - O
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1.7 BIr5%A

BI7 P S P S F 10 mg, FIRVAYT SS, 43 11X
PR 1k JE M B 15 mg 8 5 mg, FUIR L 45 H 29k, Rt A9
B 60 mg, FIi, 7 H 31K, IGIT MG R i s | B
Jhe AN IE , B R IK JE A 2= 15 mg, TTIREE H 19K, J 4k
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BEIG HLAR BHIE IR , 25 FE R ETHE (2 BV T e
TR BE IR YT, 49697 B MDA AAR N KK
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MG 5 SS ¥ 0 F B S pie E S , R AEAE S RGE )
SRR A PR A MG & — T i R IE A2
& (acetylcholine receptors, AChR) % #MA [& 52 HT iR 5| i
(9 F B S e Ve , HUERR SvPE CD4™ T 20 3 551 T 24
g (regulatory T cells, Treg) Fl BT 40 i (helper T
cell, Th) 17" Z 5H AL . MG B3 Th1 Al Th2
20 6L 1) B 5 T P A 4 R, HC AT e g 0 e PR R T
AChR 5 5P B 20 B8, DI040 U 528, CD8” T 4t i 7
MG A pIL ] Fp AR HIDEAS B , (5 MG (835 M A I CDS'
T 2 ML 7K F-FE AR, CD4'/CD8 LU AR 3 =i , A1, Treg 4H L 1L
EHIY FRES A Bt MG AR A B HILRT .

SS HUARAE S K P R Ny M g R G A A T 4
& SS B 2L Y AN MR R, B AR LR L 40 i
Z 5 HARPENLE . CD4™ T 475 1k 2 SS & AL il o
(G BREDR 2R I A Y T 40 B RS Y Th7 40 A X 7T LA
S GE LT 4E AL, Th17 Fl Treg 20 M 15 M 2 SS (19—
AR SS IR AN M AN /E 12 CD8T T 4 g A B 7 A A
SF e A A M TR 7 (20 B A 3R -13) AT RE A8 o A A B ™
Y RREF 44k, CD8' T 41 il W fig il i 77 A= = K T H
A e 5 FIAE 21 AEA AR 09 4 MR -, DL R SR ) 40
HHEEMERS S SS IR MHLH . SS iy B AN S
WATRES 5 T SS LR AL A ZH 211 13 , B 4 ML 19 O
FHE AT F CD19 ik 1A, T S0 12 B 40 Ao 1
JCNEPEFN SS R Sk B BT 7R IR R B A A E
AR IR

MG ‘i 5 6 i S ARG, B BRAE MG 11 LA B et 7
R AT, 75% 19 MG S5 T H 0 0 i 4 A= 3
At A AT L ARGE T SS R BRI B9 R R TR AE I
JERIE I T, A AR FL A I B AR B Y TE T R
WO S EOE R BRI A B SN TR T AR, B
Jo7 P T 40 T ] B e L Bz A0 i L i e ) B SR A
%, T E SS 45 B S le BRI & 2B RS
K, SR IRAHLE , SS R8N i S o 4 R Bl 24 Y
Lo 25 S A G it 2 S, HLAE IR BRI f8 3 b W 82 3]
i B 1 B A% 5 I BT Seel-70 Ho A AH 5C , 25 B B i 9 T
Al FE 2 AE SS 1Y BL I B B S E g SS W B b R 44 B0
PEHI™,

MG 9 P 53845 RIS IR 24 56, SS s A &
WL RIREE R 2 51 i i 237 il i &
B, AZE A4 PT 5 (human leukocyte antigen, HLA)E S
PIRHATES 5 T MG 5 B . R[] 3 5 AT 4%
il MG 14375 AL R 2R 30, & Fh HLA 25007 B D3 Bl i 0l
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MG 1) 5y S s 4 P R, 41 DQA1*0101/2 F1 DQB1*
0502 %5 v 3 [H 0] R J& MG 11 & B3k A% [ 2, il DQAT*
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S HLA T 28557 32 K 5 SS 1 B P I 3 A A S 1 L
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TLR7 MITLRO A~ F (U JE RN A T RES 5 T MG 1 1
RPN ZRRALEN 2 IR AR R W EBV A AT BB SS 1Y
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K, 3 R WFEAL AR A b 7 74 EBV il £ sl ka7

SS FE A & AE il 3 Ik e F AL E I & E (LA O
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il 700 oA 3=, 2 DR ) 10 AR 98 2R B DA IR 9T I
RGP 1T B, Foc i DR B P V5 4k 2 SR e PR e A T
BHETR Y MG A3 I SS A AR 17 42 2% HLIXI: , 7648 1 3%
2 R ARBEM AT RIS 30 T e 1) e A5 £ 2 v I
e SR XIS, AR T 5 o st 3081 e 2R 15 4 3 400 1 500 7 P
S, T Bl st ik v R B o Sl () BB T8 By R R R
AR5 R R B 0 o 55 3 =2 i) ) S A

& % x
FICHTNER ML, JIANG RY, BOURKE A, et al. Autoimmune
pathology in myasthenia gravis disease subtypes is governed by
divergent mechanisms of immunopathology[J]. Front Immunol,
2020, 11: 776.
DRESSER L, WLODARSKI R, REZANIA K, et al. Myasthenia
gravis:  epidemiology,  pathophysiology ~ and  clinical
manifestations[J]. J Clin Med, 2021, 10(11): 2235.
CALDERON LM, POPE JE. Scleroderma epidemiology update
[J]. Curr Opin Rheumatol, 2021, 33(2): 122-127.
ARFIER /N R 5. REMERELRIZY T RLED].
PRI, 2022, 61(8): 874-882.

ZIVKOVIC SA, MEDSGER TA Jr. Myasthenia gravis and

(3]

[4]

scleroderma: two cases and a review of the literature[J]. Clin
Neurol Neurosurg, 2007, 109(4): 388-391.

DALAKAS MC. Novel future therapeutic options in myasthenia
gravis[J]. Autoimmun Rev, 2013, 12(9): 936-941.

TRl e R L. EAREWLIC T e 2 WL T (]
F e 2R G 2 R 2 24 A, 2015, 22(3): 209-214.
FUSCHIOTTI P. T cells and cytokines in systemic sclerosis[J].
Curr Opin Rheumatol, 2018, 30(6): 594-599.

YOSHIZAKI A. Pathogenic roles of B lymphocytes in systemic
sclerosis[J]. Immunol Lett, 2018, 195: 76-82.

LIU MG, WU WY, SUN XF, et al. New insights into CD4(+) T

[9]

[10]
cell abnormalities in systemic sclerosis[J]. Cytokine Growth
Factor Rev, 2016, 28: 31-36.

FUSCHIOTTI P. Current perspectives on the role of CD8" T
cells in systemic sclerosis[J]. Immunol Lett, 2018, 195: 55-60.

[11]

- 62 -



2023,50(5) B4, 5 FRENLIC 16 1R B KA 3R G A Ak http://www.jinn.org.cn
[12] THANVI BR, LO TCN. Update on myasthenia gravis[J]. Autoimmune Dis, 2011, 2011: 213092.
Postgrad Med J, 2004, 80(950): 690-700. [23] CAVALCANTE P, SERAFINI B, ROSICARELLI B, et al.
[13] PRIOLA AM, PRIOLA SM. Imaging of thymus in myasthenia Epstein - Barr virus persistence and reactivation in myasthenia
gravis: from thymic hyperplasia to thymic tumor[J]. Clin Radiol, gravis thymus[J]. Ann Neurol, 2010, 67(6): 726-738.
2014, 69(5): e230-e245. [24] CAVALCANTE P, GALBARDI B, FRANZI S, et al. Increased
[14] MICHAUD M, GAUDIN C, BRECHEMIER D, et al. [Reynolds expression of toll -like receptors 7 and 9 in myasthenia gravis
syndrome revealing a malignant thymoma][J]. Rev Med Interne, thymus characterized by active Epstein -Barr virus infection[J].
2013, 34(3): 171-173. Immunobiology, 2016, 221(4): 516-527.
[15] FERRI C, COLACI M, BATTOLLA L, et al. Thymus alterations [25] FATTAL I, SHENTAL N, MOLAD Y, et al. Epstein-Barr virus
and systemic sclerosis[J]. Rheumatology (Oxford), 2006, 45(1): antibodies mark systemic lupus erythematosus and scleroderma
72-75. patients negative for anti - DNA[J]. Immunology, 2014, 141(2):
[16] KURTEVA EK, BOYADZHIEVA VV, STOILOV NR. Systemic 276-285.
sclerosis in mother and daughter with susceptible HLA [26] FARINA A, PERUZZI G, LACCONI V, et al. Epstein-Barr virus
haplotype and anti - topoisomerase | autoantibodies[J]. lytic infection promotes activation of toll -like receptor 8 innate
Rheumatol Int, 2020, 40(6): 1001-1009. immune response in systemic sclerosis monocytes|J]. Arthritis
[17] CHEN P, TANG XQ. Gut microbiota as regulators of Th17/Treg Res Ther, 2017, 19(1): 39.
balance in patients with myasthenia gravis[J]. Front Immunol, [27] MACHHUA S, SHARMA SK, KUMAR Y, et al. Detection of
2021, 12: 803101. Epstein - Barr virus in systemic sclerosis patients: a molecular
[18] YANG HW, HAO JW, PENG XL, et al. The association of HLA- and serological based study[J]. Int J] Rheum Dis, 2022, 25(12):
DQA1*#0401 and DQB1#0604 with thymomatous myasthenia 1431-1436.
gravis in northern Chinese patients|J]. ] Neurol Sci, 2012, 312(1/ [28] RANGARAJAN V, MATIASZ R, FREED BH. Cardiac
2): 57-61. complications of systemic sclerosis and management: recent
[19] YOUSEFIPOUR GA, SALAMI Z, FARJADIAN S. Association progress[J]. Curr Opin Rheumatol, 2017, 29(6): 574-584.
of HLA-DQA1*0101/2 and DQB1*0502 with myasthenia gravis [29] VANDECASTEELE EH, DE PAUW M, BRUSSELLE G, et al.
in southern Iranian patients[J]. Iran J Immunol, 2009, 6(2): The heart and pulmonary arterial hypertension in systemic
99-102. sclerosis[J]. Acta Clin Belg, 2016, 71(1): 1-18.
[20] ARNETT FC. HLA and autoimmunity in scleroderma (systemic [30] YAQUB A, CHUNG L. Epidemiology and risk factors for
sclerosis)[J]. Int Rev Immunol, 1995, 12(2-4): 107-128. pulmonary  hypertension in  systemic  sclerosis[J].  Curr
[21] XU YZ, MO NF, JIANG ZW, et al. Human leukocyte antigen Rheumatol Rep, 2013, 15(1): 302.
(HLA) - DRB1 allele polymorphisms and systemic sclerosis[J]. [31] SUZUKI S, UTSUGISAWA K, YOSHIKAWA H, et al
Mod Rheumatol, 2019, 29(6): 984-991. Autoimmune targets of heart and skeletal muscles in myasthenia
[22] CAVALCANTE P, MAGGI L, COLLEONI L, et al. Inflammation gravis[J]. Arch Neurol, 2009, 66(11): 1334-1338.

and Epstein - Barr virus infection are common features of

myasthenia gravis thymus: possible roles in pathogenesis[J].

- 63 -

SULZH  FRA R



