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Retrospective Study on Treating Myasthenia Gravis Patients with Tacrolimus WANG
Zhong-qing', ZHANG Li-bo', LIU Chan-chan'’. 1. Department of Neurology, University of Chinese Academy
of Sciences, Shenzhen Hospital, Guangdong Shenzhen 518000, China; 2. Department of Neurology, Tongji Hos-
pital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030, China
ChinaAbstract Objective: To retrospectively investigate the use of tacrolimus in patients with myasthenia
gravis (MG) and compare it with that of azathioprine. Methods: Patients with MG who were given tacrolimus
or azathioprine in our department between April 2008 and July 2016 were enrolled and evaluated for age, gen-
der, course of disease, neurological status, antibody titer, treatment regimen, prognosis, and side effects. The
Myasthenia Gravis Foundation of American (MGFA) post-intervention status was determined to evaluate the cu-
rative effect, with complete stable remission (CSR) being the optimal result. Results: A total of 290 MG pa-
tients who required immunosuppression were included in this study. Of these, 212 were given azathioprine (aza-
thioprine group) and 78 were given tacrolimus (tacrolimus group). Azathioprine was more often used in treating
new-onset patients (P=0.023). Compared to the azathioprine group, the tacrolimus group contained a greater pro-
portion of patients over the age of 50 (P=0.012) and a smaller proportion of patients simultaneously using hor-
mone treatment (P=0.022); the tacrolimus group achieved CSR in a shorter time (P=0.018) but showed no signif-
icant difference in the proportion of patients to reach CSR (P=0.113). Conclusion: Tacrolimus has fewer side
effects and faster onset of action than azathioprine, but there was no statistically significant difference in their
curative effect.

Key words myasthenia gravis; tacrolimus; azathioprine

HAENTES) (myasthenia gravis, MG)J& 5 5 m]  FRBEME MG PR G R | 2 BR0e

RN B A B eebEypeis, Hk
R BB A, MG R RIS
UG AR, oM 7E 20 2230 % &0, 11 5
PEZAE 50 % J5 K. MG RORER S % sk,
AR ARNUATC )\ L iG] £
A7 NELER AN W R ME . MG RS FEEBNR YT ik
A4 IO FH G2 00 o 550 JOEL ek i 0 o 7
S [, AR DI M i 45, 2t T R
GePERRE (ol L B . S —
FEVARE R i 25, 0wl ol JHG 2 G et s R ey

5o MR BURCR RIVE FHEOR , BRSNS 25
BB DhRebi s B S5 . A SMoF
FE A 5E 5 ] A RIAE A BN, AR
TRRMBIEERS

b ve 55 mR B H RS AR HE T RO A£G
JRWERR BRI IR, HA R AR A AR )
FIHEE , K2 99% 25 i F 44, I i
20 (0 2R Puso AU, 222 ph ZEAE AR, b o
B ] AR FH LA e U Sk =B
READ T LM v TS Rk e ok 12

1E& AL

L. EREERE K
TN EEBE R #h
ZNE

IR B 518000
2. Her R K2R
Tr &~ BBt s [l 5
[ B pih 22 PR
I 430030
Yrhs B H#
2020-10-25
wiEE

X7
wwwipad@sina.

com



84 Neural Injury And Functional Reconstruction, February 2021, Vol.16, No.2

o RISz JERPR ) AR Fi JRUS: 18 o , (L RAEARG A FH 551 4wl A
e EIRAS RO, HATBERXT MG A3

H AR 200, 5 B e R AH L, Ath 52 55 ]
AL ST R BT 7 AR A, {E I RS AR B9 A AN [ R
S PR, A G I i o %) R B4 [ e 53
M, L5 o B ) R M IEE S XoF MG B9 TR

BRI HIE

L1 —f 4t

4K 2008 41 4 H %2 2016 4F 7 H A BHE R 2 [F] 5
2 27 e B I [R) 55 s BE TG 1 MG 2 /5 . 12K
ot WS PEE B NLTC S B A Bt (+) , S A pp e i)
B(+H) o ARG ESF IR /R 5 5 O B pe e %
DLSHEE (HEHES . IRB 1D20130107) .
1.2 Fik

WO SR AT I R GORE, AR AFIE AR R JRYT
E VI ok g 1) 37111 NN R AL s BT
A G i ] R o AR R S8 I EORE WL G ) a4
(Myasthenia Gravis Foundation of America, MGFA) i
X MG #1728 . R H MGFA B9 -1 il J5 AR A8 5 3%
(post intervention status, PIS ) WA IT AR, LL5E 4
o 72 2% fit (complete stable remission, CSR)AE K Fe {45
Jay s g SUR B TE MG SRR FUARTE 1 I AR
7 20 VAR, Sfraiks A AR LA TC I, BRAMRSL R
RS P 5 TC 0, A se 5 w] 555 R 3 ~ 4 mg/d, Wil ifi
U B ARG RRE IR A 25 . R SCRIZBE TR
MG JEAR I TR] o 352 CSR BYE ) X2 oM 7E Rl 8 4F
(] 1R 21 CSR Y A, Bl 7 39 ] 20 BE MG AR DU )

FHAMZE R . EIAE A% HR A 64 H PN H B A
YERZERE. RUTRE SRR
1.3 %itFaE

K H SPSS19.0 F i r ge it 2240 . #5 G IEAR
O3 LA 5 2555 BT SR DL (s ) 2878, AL IR HR AR
R FAAIST REAR SR ek 36, AR IE A A SR UK 51
BOGER AR FRIR A ] H R R 56 5 Xk 2] CSR Y
BEVERRI R 4T R Kaplan-Meier 1 ; P<0.05 472
SAEGIEE L.

2 #R

SN A T G R0 5T 58 A 17 1 MG i
290 1], Ho i PR s I 4 212 451], 49 AR AR RA 2] | fi
Ffth e 7] 78 5], N AL FEBL I AL . HLg 2 LAY I IR
s 25 B Wow PR B T R e EE RS 5 2 (=
0.023) 5 b 5 5 R 2 & A i > 50 25 1) JB K H B &2
(P=0.012) , A 38 09 523 HE 9 BEAIG (P=0.022)
P53 CSR 1 5] 8] 5 5 (P=0.018) , {H 2 £H P $c 2 35 5|
CSR ) 35 LU AT X 51 (P=0.113) , W& 1, & 1.

RJ i

MG VY7 528 2 LIS [T 3 22 R s 47 5]
R F AR B SR AME S A e R I 2 R A
RIVER 3 B R H S e il R A 38 . w2 m] 32
T T4 B AR R PUHER RO, R E AN E VAT
MG IS A B 2 3 mg 264719, LAY A LRI . At
G S T A A A e 2 IR R S 1A S, AT

F1 BRI LRI 5 55 R LI PRAS s LU M)(%0) BY, ks

. TR SR CTRARGETE  MGFA r 2% .
4 i ERs <50% <12 H (=0.4 nmol/L) (1Ib-V) HlRFA
T IR 4 2] 212 137(64.6) 162(76.4) 20(9.4) 192(9.1) 186(97.7) 8(3.8)
B E] 20 78 45(57.7) 48(61.5) 5(6.41) 72(92.3) 70(89.7) 3(3.8)
P{H 0.279 0.012 0.416 0.645 0.637 0.751
4151 Jq HseE e i A LRGN MER R BRATMR k%] CSR /H CSR
T MBIZE NS 21 43(20.2) 26(12.3) 20(9.4) 12(5.7) 196(92.5) 49+5 51(24.1)
il yE B E 4 15(19.2) 12(15.4) 15(19.2) 8(10.3) 65(83.3) 28+4 26(33.3)
PE 0.842 0.485 0.023 0.171 0.022 0.018 0.113
415 259 i LZYTENIN WAL e Ak (SE U T e
TR MBIZERS 21 102(48.1) 15(7.1) 11(5.2) 8(3.8) 5(2.4) 10(4.7) 8(3.8)
e B E]2H 32(41) 8(10.3) 7(9.0) 3(3.8) 2(2.6) 0 1(1.3)
PfH 0.283 0.374 0.362 0.75 0.741 0.482

T “WBRAR R AZIRTT N TE MG AR AMAAE 22 /0 145 4232 AR R ISR BRI 61006 7 (B AF e LI TE T ) BR A . “ R it
AR - B T WIS  (ER S WU AT A — 2 R AT ) 3R B B AL - SR )T RITAH EE I RAEIR AR T T i 2546 12
FAAL I EYRYHTR L, I RAE R 250 i R 7 i 25 5 e RN AR BB G 223K B CSR 2 R e R WUAE

AR AEBE IR FRUCH B ARAEAR o



P2 SRR E A - 20214E2 ) - 164 - £5200)

VBRI £
ol e 2 4

- A A 2 £

e Ofth 5555 71 21 B9 2

g

o

wn

@]

(I) SIO l(I)O 1|50 2(|)0 2%0

k(7 , AR IT1R)

T b v 5] 4 PR A AR (P=0.036) , {H 2 L A ik 5]
CSR [ 922 R IEHE 2 7 X (P=0.539) , il A0 1% B 5 4 1
Jit 7%

1 2455 CSR L LA

S T ANME A D RE . H e AT REXE I JEge KUK , 5 1 k2
P B S

B A 32 B H A 50 B2 RAR YT MG PR 2,
A HO BT MR I A7 B G AR Y . RIS & 80 % L) I
BN NG IR LA, FEARI ST Hh , 2 20 R
TEPER] AR | BT BE M iR TR 52 \MGFA
Ay SR I RRIRE S T 22 AT A R L B RRRT
AR <50 47 11 3 2200 FHBRIEIEERS | 1T > 50 %/ 1 8 3
AREA IR AN I . (I 4> T S fE AN 4
TP At 78 55 =) 9 EL B4 i o B & 28 MG R Je e #5 At
FEBLE] , XA H AR IR FE 45— 2

ARMIF 087 B M I 201 [] 6 FH 980 28 170 R 2 A
s ml iz HARITFSEIA N 32 R Ryl e 5 ]
REWD B B ™, HRRSE R IFIE IR A B XA
ZhM,

FEXT T A REERS | il 5 5w A b, S35 (28+4) H
IKF) CSRORAS , {H 21551 CSR L BUR A HL ) 25 57 %
At o L, X T3R5 Ak 4 it e 52 ]
EL A WS REERA A B A (87 880, T R R Ay B 1 ) ) R S
Bk .

85

MR F A58 B e R 2 Y B 20 R )
S O A se BRI AR X 2 4x . 2 MR AT I BE
WEZRBA G FE L (HRA S SER B HE &,
NIOREN S W L UgE e

AHFGE Sy MUBHE A 5, 4518 5 H AR SC Tt 2%
LU A AR — 7 D fay , LA 2 4H A9 CSR 25 TE4e it
P SRR B A REAF A —E IR, 5 MR A
K AR T2 D REEARIIITE .

Zf FRTIR , AR R R X MG B E R 2 1
H ARl P At 5w 55 ) PO e RN A R, T
TERGE i I 2% RS S A AR AR XU EL A B RS o A1
U BRI | (i 55 RGN R A R T A
SRR P HERE ] . T MG R T DU, B
Z5EPRZ D BIOTTA B TRRATERA L T b e
T

S 3k

[1] Cruz J L, Wolff M L, Vanderman A J, et al. The emerging role of
tacrolimus in myasthenia gravis[J]. Ther Adv Neurol Disord, 2015, 8:
92-103.

[2] Imai T, Tsuda E, Hozuki T, et al. Early effect of tacrolimus in
improving excitation-contraction coupling in myasthenia gravis[J]. Clin
Neurophysiol, 2012, 123: 1886-1890.

[3] Mitsui T, Kuroda Y, Ueno S, et al. FK506 attenuates thymic output in
patients with myasthenia gravis[J]. Arch Med Sci, 2013, 9: 1090-1096.

[4] Gajdos P, Sharshar T, Chevret S. Standards of measurements in
myasthenia gravis[J]. Ann N'Y Acad Sci, 2003, 998: 445-452.

[5] Zhao C B, Zhang X, Zhang H, et al. Clinical efficacy and
immunological impact of tacrolimus in Chinese patients with generalized
myasthenia gravis[J]. Int Inmunopharmacol, 2011, 11: 519-524.

[6] Chen Y P, Wang W, Wang Z K, et al. [The clinical efficacy and safety
of tacrolimus in patients with myasthenia gravis] [J]. Zhonghua nei ke za
zhi, 2013, 52: 567-569.

[7] Minami N, Fujiki N, Doi S, et al. Five-year follow-up with low-dose
tacrolimus in patients with myasthenia gravis[J]. J Neurol Sci, 2011, 300:
59-62.

[8] Alkhawajah N M, Oger J. Treatment of Myasthenia Gravis in the Aged
[J]. Drugs Aging, 2015, 32: 689-697.

[9] Yagi Y, Sanjo N, Yokota T, et al. Tacrolimus monotherapy: a promising
option for ocular myasthenia gravis[J]. Eur Neurol, 2013, 69: 344-345.

[10] Nishikawa N, Nagai M, Tsujii T, et al. Treatment of Myasthenia
Gravis in Patients with Elderly Onset at Advanced Age[J]. Jpn Clin Med,
2015, 6: 9-13.

(AR - AU



