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ABSTRACT

This review summarizes current knowledge on systemic lupus erythematosus (SLE) coexisting with
myasthenia gravis (MG). SLE can precede or follow the development of MG. SLE can also be observed
in patients with MG following thymectomy. Overlapping signs and symptoms of a few different auto-
immune diseases in a given patient are presented. Coexistance of SLE and MG is a rare phenomenon.
It has already been observed; however, only sporadic clinical cases have been described.

Systemic lupus erythematosus (SLE) is an auto-
immune disease with no predilection to involve
specific organs, and is characterized by the pres-
ence of anti-native DNA and anti-SM antibodies,
which may contribute to the occurrence of sus-
tained proinflammatory state in the body."? Im-
mune disorders associated with polyclonal activa-
tion of B lymphocytes are believed to play a cen-
tral role in the pathogenesis of SLE.

Signs and symptoms of various autoimmune
diseases may coexist with the previously diag-
nosed SLE.3-% Such pathological links are observed
in 30% of SLE patients. However, the incidence
of other autoimmune diseases varies among pa-
tients. A follow-up of 215 SLE patients, who were
studied in the context of comorbidities, showed
that the most common concomitant diseases in-
clude Sjogren’s syndrome (13% of cases), followed
by rheumatoid arthritis and thrombocytopenia
(both 6% of cases), and finally, antiphospholipid
syndrome and hypothyroidism (both 4% of cas-
es).3 However, occasionally SLE is diagnosed later
in a given patient, i.e. after another autoimmune
disease has been documented.

Myasthenia gravis (MG) is one of the auto-
immune diseases closely associated with SLE. MG
may develop prior to or after the onset of clinically
overt SLE. Also, SLE may develop in patients with
MG who have undergone thymectomy.®6-'2

Unlike SLE, MG is an organ-specific auto-
immune disease predominantly associated
with activation of T lymphocytes and the pres-
ence of specific autoantibodies directed against

the acetylcholine receptor''3, specific tyrosine

kinase receptors (MuSK), and the muscle pro-
teins'®. There is evidence that these antibodies
could be a direct cause of the disease by impair-
ing myoneural junction function, which in turn
reduces muscular strength, thus leading to fa-
tigue. Because the thymus is the site of T lym-
phocyte production, any pathological changes
in the organ (hyperplasia, thymoma) inevitably
result in cell dysfunction. An increased number
and activation of autoreactive CD4* T lympho-
cytes are considered to be major pathogenic fac-
tors of MG."® Their interaction with B lympho-
cytes leads to autoantibody production, which
form immune complexes resulting in immune re-
sponse that cause organ damage.'® Under physio-
logical conditions, regulatory T lymphocytes in-
hibit the activity of CD4* T lymphocytes, which
stops the autoimmune process. It has been sug-
gested that deficiency or dysfunction of regula-
tory CD4* CD25* T lymphocytes are the patho-
genic factors in connective tissue diseases'’ and
create favorable environment predisposing to
the development of MG'5 and SLE"6.

It has been highlighted recently that a chemo-
kine subfamily (CXC) is involved in the pathogen-
esis of both disorders.'2'® These chemokines par-
ticipate in the chemoattraction of numerous im-
munoreactive cells. Some chemokines act as acti-
vators of monocytes, dendritic cells, T, B and NK
cells, eosinophils and basophils. They also partic-
ipate in angiogenesis'?, which is particularly im-
portant in connective tissue diseases???!. CXCL13
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chemokine probably plays a major role in auto-
immune response in MG. Studies on animal mod-
els proved that its interaction with B lymphocytes
may result in subsequent SLE development.'?

SLE rarely occurs concomitantly with MG;
there are only a few reports of single cases or
small groups of patients, and the issue merits
further research.?? There have been attempts to
provide evidence for the associations between
the two autoimmune diseases, which despite dif-
ferences in pathogenesis show certain similarities.
Both conditions demonstrate higher prevalence
in the population of young women, both are char-
acterized by periods of exacerbation and remis-
sion in the clinical course, and by the presence
of anti-nuclear antibodies.® Moreover, it is as-
sumed that both diseases are provoked by genet-
ic, environmental, hormonal, and immunological
factors.8:23-30 There are more abundant published
data on SLA than on MG. Common causative fac-
tors include bacterial and viral infections, smok-
ing, pesticides, estrogens, various medications,
and exposure to ultraviolet light .’

Thymectomy is an established treatment op-
tion for patients with thymoma-associated MG
and selective erythroid aplasia.?? However, it is
noteworthy that pure erythroid aplasia may also
develop following thymectomy.? Thymectomy is
likely to result not only in SLE but also a num-
ber of other autoimmune diseases including id-
iopathic portal hypertension, Hashimoto’s dis-
ease, cutaneous vessel vasculitis, and antiphos-
pholipid syndrome. SLE after thymectomy man-
ifests mainly polyartithis®; however, other symp-
toms including skin lesions, cytopenia, pleuritis,
and an increased body temperature have also
been observed®.

It should be emphasized that the role of thymec-
tomy as a factor underlying the onset of SLE in pa-
tients with MG still remains obscure. Thymectomy
likely initiates the excessive production of auto-
antibodies in patients predisposed to SLE.%3 How-
ever, little is known about the pathologic mecha-
nism behind this phenomenon. In MG patients
thymectomy has been observed to slightly reduce
the number of T lymphocytes and attenuate im-
mune tolerance, and to cause B lymphocyte hy-
peractivity and hypergammaglobulinemia. A vari-
ety of autoantibodies, including anti-dsDNA and
anticardiolipin, are usually detected.b:3?

In conclusion, it should be stressed that the is-
sues of SLE coexisting with MG discussed here
are complex and remain unclear. Further research
is needed, particularly to evaluate the exact role
of prolactin, whose potential regulatory function
in patients with MG has recently been reported.'®
It is well known that suppression of prolactin se-
cretion may be a novel ancillary treatment mode
for patients with moderate SLE.'5:24:34.35

REFERENCES

1 Stepien-Wyrobiec 0, Hrycek A, Wyrobiec G. [Transforming growth fac-
tor beta (TGF-B): its structure, function, and role in the pathogenesis of sys-
temic lupus erythematosus]. Postepy Hig Med Dosw (Online). 2008; 62:
688-593. Polish.

2 Hostmann A, Jacobi AM, Mei H, et al. Peripheral B cell abnormalities
and disease activity in systemic lupus erythematosus. Lupus. 2008; 17:
1064-1069.

3 McDonagh JE, Isenberg DA. Development of additional autoimmune
diseases in a population of patients with systemic lupus erythematosus.
Ann Rheum Dis. 2000; 59: 230-232.

4 Hrycek A, Siekiera U. Coeliac disease in systemic lupus erythemato-
sus: a case report. Rheumatol Intern. 2008; 28: 491-493.

5 Boonen A, Rennenberg R, van der Linden S. Thymoma-associated sys-
temic lupus erythematosus, exacerbation after thymectomy. A case re-
port and review of the literarure. Rheumatology. 2000; 39: 1044-1046.

6 Park MJ, Kim YA, Lee SS, et al. Appearance of systemic lupus erythe-
matosus in patients with myasthenia gravis following thymectomy: two
case reports. J Korean Med Sci. 2004; 119: 134-136.

7 Balo-Banga JM, Pinter E, Nemeth G. Incidence of SLE in patient
thymectomized for myasthenia gravis. Orv Hetil. 1993; 134: 1369-1372.

8 Vaiopoulos G, Sfikakis PP, Kapsimali V, et al. The association of sys-
temic lupus erythematosus and myasthenia gravis. Postgrad Med J. 1994;
70: 741-745.

9 Mevorach D, Perrot S, Buchanan NMM, et al. Appearance of system-
ic lupus erythematosus after thymectomy four case reports and review
of the literature. Lupus. 1995; 4: 33-37.

10 Meloni F, Gueli N, Cambell SV, et al. A case of systemic lupus erythe-
matosus (SLE) and myasthenia gravis (MG). Allergy. 1996; 51: 362-363.

11 Sthoeger ZE, Neiman A, Elbirt D, et al. High prevalence of systemic lu-
pus erythematosus in 78 myasthenia gravis patients. A clinical and sero-
logical study. Am J Med Sci. 2006; 331: 4-9.

12 Lee HT, Chen WS, Su KY, et al. Myasthenia gravis associated with lu-
pus nephritis. Lupus. 2008; 17: 860-861.

13 Szczeklik W, Jankowski M, Wegrzyn W, et al. Acute respiratory in
patients with Guillain-Barré syndrome and myasthenic crisis treated with
plasmapheresis in the intensive care unit. Pol Arch Med Wewn. 2008; 128:
239-242.

14 Strugalska-Cynowska MH. [Clinical manifestation and immunological
diagnostics of myasthenia gravis and Lambert-Eaton syndrome (usefulness
of the following antibodies: anti-AChR, anti-titin, anti-MuSK and against cal-
cic canal proteins of Ach secretion)]. Polski Przeglad Neurologiczny. 2008;
4 (suppl A): 75-76. Polish.

15 Yang M, Huang L, Liu W, et al. Prolactin may be a promising ther-
apeutic target for myasthenia gravis: Hypothesis and importance. Med
Hypotheses. 2008; 70: 1017-1020.

16 LaCava A. Lupus and T cells. Lupus. 2009; 18: 196-201.

17 Banica L, Besliu A, Pistol G, et al. Quantification and molecular charac-
terization of regulatory T cells in connective tissue diseases. Autoimmunity.
2009; 42: 41-49.

18 Meraouna A, Cizeron-Clairac G, Le Panse R, et al. The chomokine
CXCL13 is a key molecule in autoimmune myasthenia gravis. Blood. 2006;
108: 532-440.

19 Mazur G, Jaskuta E. Kryczek 1. The role of chemokines in neoplastic
diseases. Adv Clin Exp Med. 2004; 13: 315-325.

20 Hrycek A, Pierzchata W, Ostawska-Dzierzega A, et al. Selected growth
factors and diffusing capacity of the lung for carbon monoxide in patients
with systemic lupus erythematosus. Rheumatol Int. 2009. Epub ahead of
print.

21 Hrycek A, Janowska J, Cieslik P. Selected angiogenic cytokines
in systemic lupus erythematosus patients. Autoimmunity. 2009. In press.

22 Louzir B, Ben Abdelhafidh N, Bahri M, et al. Association of system-
ic lupus erythematosus and myasthenia gravis. A new case report. Tunis
Med. 2003; 81: 953-966.

23 Bhinder S, Majithia V, Harisdangkul V. Myasthenia gravis and system-
ic lupus erythematosus: Truly associated or coincidental — two case re-
ports and review of the literature. Clin Rheumatol. 2006; 25: 555-556.

24 Hrycek A, Cieslik P, Tustanowski J, et al. Selected serum cytok-
ines in systemic lupus erythematosus treated with quinagolide. Lupus.
2001; 10: 424-430.

25 Hrycek A, Siekiera U, Cieslik P, et al. HLA-DRB1 and -DQB1 alleles and
gene polymorphisms of selected cytokines in systemic lupus erythemato-
sus. Rheumatol Int. 2005; 26: 1-6.

26 Hrycek A, Olszanecka-Glinianowicz M, Zyciriski P. [Discussion about
diagnostic difficulties in the case of a patient with systemic lupus erythe-
matosus and subsequent diagnosis of lung cancer, preceded by occupation-
al exposure to silica dust]. Pol Arch Med Wewn. 2007; 117: 49-52. Polish.

27 Hrycek A, Olszanecka-Glinianowicz M. [Pneumoconiosis accompa-
nied by systemic lupus erythematosus — case study]. Pol Merk Lek. 2008;
24:18-19. Polish.

REVIEW ARTICLE Systemic lupus erythematosus and myasthenia gravis 583



28 Giraud M, Vandiedonck C, Garchon HJ. Genetic factors in autoimmune
myasthenia gravis. Ann N'Y Acad Sci. 2008; 1132: 180-192.

29 Zonana MF, Reyes E, Weisman AK. Coexistence of four auto-
immune diseases in one patient: the kaleidoscope of autoimmunity. J Clin
Rheumatol. 2002; 8: 322-325.

30 Boev VM, Burdakov VV, Fel'dman AG, et al. Ecological aspects of my-
asthenia gravis in the Orenburg region. Gig Sanit. 2002; 5: 44-47.

31 Sarzi-Puttini P, Atzeni F, laccarino L, et al. Environment and systemic
lupus erythematosus: An overview. Autoimmunity. 2005; 38: 465-472.

32 lwadate H, Kobayashi H, Shio K, et al. A case of systemic lupus ery-
thematosus complicated by pure red cell aplasia and idiopathic portal hy-
pertension after thymectomy. Med Rheumatol. 2006; 16: 109-112.

33 Barbosa RE, Cordova S, Cajigas JC. Coexistence of systemic lupus er-
ythematosus and myasthenia gravis. Lupus. 2000; 9: 158-159.

34 Hrycek A, Pochopien-Kenig G, Scieszka J. Selected acute phase pro-
teins and interleukin-6 in systemic lupus erythematosus patients treated
with low doses of quinagolide. Autoimmunity. 2007; 40: 217-222.

35 Hrycek A, Kusmierz D, Dybata T, et al. Expression of messenger RNA
for transforming growth factor-g1 and for transforming growth factor- re-
ceptors in peripheral blood of systemic lupus erythematosus patients treat-
ed with low doses of quinagolide. Autoimmunity. 2007; 40: 23-30.

584 POLSKIE ARCHIWUM MEDYCYNY WEWNETRZNEJ  2009; 119 (9)
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StOWA KLUCZOWE STRESZCZENIE

meczliwo$¢ migéni Podjeto prébe podsumowania aktualnego stanu wiedzy na temat powigzan miedzy toczniem rumie-
prazkowanych, niowatym uktadowym (systemic lupus erythematosus — SLE) a meczliwo$cig migsni prazkowanych
toczen rumieniowaty (myasthenia gravis — MG). Zwrécono uwage na mozliwo$¢ ujawnienia sie SLE w okresie poprzedza-
uktadowy, wspot- jacym rozpoznanie MG, po rozpoznaniu MG lub tez w grupie chorych z MG po wykonanej tymektomii.
wystepowanie Nawigzano do problematyki naktadania sie u tego samego chorego objawéw rdéznych choréb auto-

immunologicznych. Skojarzenie SLE i MG nie jest zjawiskiem czestym. Problem ten jest zauwazany,
lecz jak dotad opisywany tylko na podstawie obserwacji pojedynczych przypadkéw chorobowych.
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