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Value of serum muscle enzymes in the differential diagnosis of myopathies
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[Abstract] Objective To explore the expression differences of serum muscle enzymes among
different types of myopathies and viral hepatitis. Methods This study enrolled 578 patients with
myopathies and 51 patients with viral hepatitis from January to September 2018. Serum muscle enzymes
[creatine kinase (CK), lactic dehydrogenase (LDH), aspartate aminotransferase (AST), alanine
aminotransferase (ALT) and AST/ALT ratio] were detected in all patients, and the expression differences of
serum muscle enzymes were compared among different types of myopathies, and between myopathies and
viral hepatitis. Results In myopathy patients, there were significant differences on the values of CK (x* =
107.710, P =0.000), LDH (x*=36.832, P =0.000), AST (x° =47.608, P =0.000) and ALT (x°=31.722, P =
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0.000) among different types of myopathies. Patients with muscular dystrophy had significantly higher
expression of CK and LDH than inflammatory myopathy (£ =9.297, P = 0.000; Z = 2.475, P = 0.040) and
metabolic myopathy (Z = 6.765, P =0.000; Z =5.983, P =0.000), higher expression of AST than metabolic
myopathy (Z =-5.363, P=0.000), and higher ALT than inflammatory myopathy (Z =5.619, P =0.000). The
value of LDH in metabolic myopathy patients was significantly higher than that in inflammatory myopathy
(Z = 4.590, P =0.000). Compared with patients with viral hepatitis, myopathy patients had significantly
increased CK (Z =-10.975, P =0.000), LDH (Z =-6.967, P =0.000) and AST/ALT ratio (£ =-5.605, P =
0.000), and decreased ALT (Z =3.949, P =0.000). Receiver operating characteristic (ROC) curve showed
the area under the curve (AUC) of CK, LDH, AST, ALT and AST/ALT ratio were 0.943 (95% CI:
0.919-0.966, P =0.000), 0.818 (95% CI: 0.756-0.881, P =0.000), 0.446 (95%CI: 0.350-0.542, P =0.217),
0.323 (95% CI: 0.224-0.422, P = 0.000), 0.745 (95% CI: 0.671-0.819, P = 0.000), respectively. In the
differential diagnostic test between myopathies and viral hepatitis, the sensitivity of CK and ratio of AST/
ALT was 0.880 and 0.512, the specificity of which was 0.961 and 0.882, the maximum Youden index of
which was 0.841 and 0.394. Conclusions

myopathies were different, but there existed some rules, which could provide clues for clinical classification

The serum muscle enzymes spectrum in different types of

of myopathies. The ratio of AST/ALT had suggestive values in the differential diagnoses between

myopathies and viral hepatitis. For patients with increased transaminase of unknown reasons, serum CK

should be detected.
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Table 1. Comparison of serum muscle enzymes among patients with different types of myopathies [M (P2, P7s), U/L]
B CK LDH AST ALT
1% TiE 1% 1% NEl il e

MUEFRARE) 311 6000.00(1651.00, 12 000.00) 191

589.00(315.00,938.00) 154 100.00(52.00,205.00) 131
200 418.00(282.25,720.25) 197
43 477.00(360.00,690.00) 40 113.50(64.75,164.25) 28

138.00(57.00,305.00)
68.00(35.00,141.00)
96.05(69.00,137.75)

78.00(41.50,162.50) 191

RYENAH(2) 212 1187.50( 281.75, 4101.25)

RBHENAR(3) 55 800.00( 445.00, 2069.00)

X1 107.710 36.382
PfE 0.000

47.608 31.722
0.000 0.000

CK, creatine kinase, L& ¥ # ; LDH, lactic dehydrogenase, L B2 i 2 i ; AST, aspartate aminotransferase, KX 4 2 B2 % Z [ ; ALT, alanine

aminotransferase , N Z B2 5% Z W . The same for Table 2

F2 IR PA A AR A LT LG S 00 PR EL AR
Table 2.

Paired comparison of serum muscle enzymes among patients with different types of myopathies

X CK LDH AST ALT
2H i) 9 4 L - - - - - - - -

VAL P VAL P VAL P{H Z{a P1H
(1) (2) 9.297 0.000 2.475 0.040 2212 0.081 5.619 0.000
(1) €3) 6.765 0.000 5.983 0.000 -5.363 0.000 1.453 0.439
(2) 13) 1.067 0.857 4.590 0.000 -6.893 0.000 -1.655 0.294

LDH . AST . ALT) I %& . K Hitachi 7600 4 H 3l 4=
AL A3 BT A ( B AS Hitachi Bk 2025 %1) F1 Wako #6300 32 55
BCHAML 2y Tk bk S4t) g R A dh ks
M, IE% 2% {EWE:CK 25~ 170 U/L,LDH 100 ~
240 U/L,AST 13 ~35 U/L,ALT 7 ~40 U/L.

2. AT AT T R FH SPSS 25.0 GE it R 4 it
T8 b 3 5 23 B o 2 Kolmogorov-Smirnov £ 55 ,
ANFE A TEAS 43 A0 B T R L b 57 B50OR DY 4 7 2K
(M (Pas, Prs) 137, AN T[] 26 BY UL DA s FR 5 i 375 UL T
T Y BB R F Kruskal-Wallis #6556 CH R 56 ) |, 6 4 Lb
R H Mann-Whitney U £ 55 5 WL PR 9 5 955 2 1 JHF 48
A I WL G 3% B9 B BR FH Mann - Whitney U £
B o HF— 2D i LR G Y 2 3 R R AE
2L (ROC T 2R) | 7155 4 0045 A5 X 7 9 fih 48 1 11 AR
(AUC) . RBUE F: 5B Ml K Youden $5 %, PEAT 1L
5 UG 35 X LA 5 9 7 M R 09 5 512 W g
Ho VP <0.05 hERBAGITHE XL,

g R

JUU AL 95 4 v L7 35 R RE R 3k 311 ), Bk
209 il Az M 102 B, A4 2 ~ 65 % TR AE R 20(8,
30) & s RN 212 61, 4 62 6] <o 150 i,
AR 3~ 88 % H A AF Y 49.00(40.50,59.00) % ;4L
W LA 55 1, 550k 35 1 &tk 20 I, AR 2 ~

80 % WL A% 28(20,40) % o AR ZE A WL 9 R
L WU R AR, 2 5 BHA G (3
P =0.000,3 1), 2o JJUE F= A RAE & LA CK Fl
LDH AKFF+ & o 3, Hos F RN (P =0.000,
0.040) FTFC I LA 9 £ 35 (31 P = 0.000) 5 AR 35 1
WU A 95 58 & LDH 7K P & T 48 P WL A s 8 & (P =
0.000) , MM AST 7K F- W) 43 53 & F L4 55 R RAE (P =
0.000) A1 & P UL 1A 95 £ 5 (P = 0.000) 5 578 {51 JIL 1A 96
B AUUE FRA RAE B E ALT ACF & F R ML
R & (P =0.000,%2)

Jil A AU LE SR BAE B WA LGMD2A A |
LGMD2B 7 1 UL 2R W5 2 11995, 3 Fl W2 78 Ay I K 3% 30
g B A AR AR A AR AL, 43 A2 WK R X, 0 3 b 7R
(14 I 375 UL T 3 2 35 A8 A R AT L A, LA 1) 45 i I 7Y
ZIEAFFE R 22 5 o S5 WoR 3 R AL I i CK(P =
0.000) .LDH(P =0.007) .AST(P =0.005) #1 ALT(P =
0.00) b8, Z R WA G2 E X (F3); Hi,
LGMD2B %! F1 L 2R b5 & 11 9% CK(P = 0.000, 0.002) .
LDH (P = 0.008, 0.037) . AST (P = 0.007, 0.020) #l
ALT (P = 0.002, 0.007) ¥ = T LGMD2A #! , ifii
LGMD2B %4 55 {JUSR W% 25 11993 13 LG 3 22 5 o 4t it
FEX(¥P>0.05,%4). HFLCMD2B & 5 &
JUL PR 9 v A B 2 P IR 6 P UL A9 I R 2 B A UL 1Y
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3B RUE FRA RAE 3 B0 A 8 I3 WU S H LM (Pas, Prs) , U/L]
Table 3. Comparison of serum muscle enzymes among patients with 3 different subtypes of LGMD [M (P25, P7), U/L]

CK LDH

AST ALT

LGMD % : :
%K W {5154 W

1% i 1% IR

LGMD2A %1 (1) 36 2341.00( 918.25, 4216.75) 18 332.00(269.00
LGMD2B #(2) 103 6080.00(3537.00,11300.00) 59 530.00(368.00
MBFEARKG3) 25 7873.00(2215.50,10192.50) 15 666.00(288.00

,467.75) 18 60.50(37.00, 79.25) 18 54.50(42.00,105.75)
,693.00) 50 88.50(63.50,164.75) 43 142.00(82.00,242.00)
,932.00) 14 148.50(57.75,183.63) 10 178.50(91.00,298.75)

X 1H 28.584 9.935
PfE 0.000 0.007

10.714 14.015
0.005 0.001

LGMD, limb-girdle muscular dystrophy, B 4 JJL7E 75 A RE 5 CK, creatine kinase, LR ¥ ; LDH , lactic dehydrogenase, FL2 i & fff ; AST,
aspartate aminotransferase , K4 24 R % %[} ; ALT , alanine aminotransferase , /N %2 B2 % % i

Fa M BIUE IR ROE 3 D AL A 0L UL R 00 P L A

Table 4. Paired comparison of serum muscle enzymes among patients with 3 different subtypes of LGMD

X CK LDH AST ALT

2H i) 9 4 L - - - - - - - -
VAL P VAL Pl VAL P{H VAI:N P1E

(1) 2) -5.316 0.000 -3.023 0.008 -3.042 0.007 -3.417 0.002

(1) €3) 3.403 0.002 2.505 0.037 2.720 0.020 3.037 0.007

(2) (3) -0.643 1.000 0.214 1.000 0.440 1.000 0.680 1.000

aminotransferase , N % i 7 (i

CK, creatine kinase, L2 ¥ ® ; LDH, lactic dehydrogenase, L B2 i Z i ; AST, aspartate aminotransferase, KX 4 % B2 % 2 [ ; ALT, alanine

£ 5 LGMD2B 5 G e M PR A6 M LS A6 35 1 35 LA 3% 0 L 3 [ M(Pas, Prs) , U/L]

Table 5. Comparison of serum muscle enzymes between LGMD2B and necrotizing autoimmune myopathy [M (P2, Ps), U/L]

CK LDH AST ALT
PRI

% AE % TE 1% TAE % AR
LGMD2B %! 103 6080.00(3537.00,11300.00) 59 530.00(368.00,693.00) 50 88.50(63.50,164.75) 43 142.00(82.00,242.00)
G WEIRBEMERLE 99 3372.00(1146.00, 6229.00) 90  544.00(367.25,912.00) 90 105.50(59.50,199.25) 89 99.00(60.00,162.50)
A -5.429 1.093 0.611 -2.272
P{H 0.000 0.275 0.541 0.023

LGMD, limb-girdle muscular dystrophy, 547 B JJL# 55 A RAE 5 CK, creatine kinase, JLFR 8% ; LDH, lactic dehydrogenase , 3112 It 20 fiF ; AST,
aspartate aminotransferase, KA RS % ; ALT, alanine aminotransferase , N 24 ik % 24 Jiff

F 6 LA 2 50 1 U T R 2 HR I3 LS 09 LB [ M(Pas, Prs) , U/L]

Table 6. Comparison of serum muscle enzymes between patients with myopathies and viral hepatitis [M (P2, P7), U/L]

CK LDH
gl

AST ALT AST/ALT

1 e 1l bUREED ik e o % e %k e

UL 1A) 5 24 578 3035.00(621.50,7911.50) 429 424.00(280.00,793.00) 393 96.00(48.00,205.00) 350 88.50(42.25,186.00) 327 1.09(0.71,1.60)
FREEMEATRAL 51 56.000 39.50, 92.00) 51 202.00(169.00,301.50) 51 141.00(39.50,261.50) 51 298.00(65.50,518.00) 51 0.59(0.44,0.92)

VAl -10.975 -6.967
P 0.000 0.000

0.949 3.949 -5.605
0.343 0.000 0.000

aminotransferase , N % R % 2

CK, creatine kinase, )L 2 # % ; LDH, lactic dehydrogenase, FL B it % i} ; AST, aspartate aminotransferase, KX % % 2 #% % B ; ALT, alanine

BRI, WO K I IE WU 3 % Gk A8 AL 3 AT AR, DU
WRHEZR . 451 B8, LGMD2B # Ifil 7 CK(P =
0.000) Fl ALT (P = 0.023) 7K - i F G 58 P 38 58 5 L
i 125 5 BAT Ge i 2F 8 X, 0 LDH F1AST KP4
ERTEGIT#E L (I P>0.05,%5),

WL A 96 41 2 & 1L 3% CK (P = 0.000) \LDH(P =
0.000) 7K V- Fll AST/ALT FuAE (P = 0.000) 3 & F 9% 7
PERF R A, T ALT KPR TR R4 (P =
0.000) , 21 18] 22 5 AT Ge it 24 & X, (A AST A2 {4 (]
ZRIGITFEX(P>0.05,%6).
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AST/ALT Ho Al

CK, JUUR 0T s LDH, FLIR B Ul 5 AST, R 4 2 1R
G ALT, N 24 IR s 24 il

B 1 ROC £ &8, M CK.LDH.AST.ALT.
AST/ALT L AH 19 i 28 T 16 BL43 512 0.943(95%CI :
0.919 ~ 0.966, P = 0.000) . 0.818 (95% Cl: 0.756 ~
0.881, P =0.000) .0.446(95%Cl: 0.350 ~ 0.542, P =
0.217) . 0.323(95% Cl: 0.224 ~ 0.422, P = 0.000) .
0.745(95%C1:0.671 ~0.819, P =0.000)

Figure 1 ROC curve showed AUC of CK, LDH,
AST, ALT and AST/ALT ratio were 0.943 (95% CI:
0.919-0.966, P 0.000), 0.818 (95% CI:
0.756-0.881, P 0.000), 0.446 (95% CI:
0.350-0.542, P 0.217), 0323 (95% CI:
0.224-0.422, P 0.000), 0.745 (95% CI:
0.671-0.819, P =0.000), respectively.

8 JUL PR s 2H 9 B P JH R 2H I3 CK L LDH .
AST  ALT F1 AST/ALT FbAEBR 35 A [F) B 1ife S A, 345
— A R RS DA R UE AR 1 - 4F
SRR AR BR, 228 ROC #4012 28T T B s
Y B, B0 B EZ I 1, 3% B 04 A 25 512 W LA
9o 5 0 7 P 0% T R R R T RO R R
P v M A oy B S B I B . ROC i 26 2
7N, CK.LDH . AST . ALT . AST/ALT {8 i £& T 1 #1
53 5 2 0.943 (P = 0.000) .0.818 (P = 0.000) . 0.446
(P=0.217) .0.323(P =0.000) .0.745(P = 0.000) ; H
H, CK %0012 W7 L IR 5 0 o M I 48 1) i SR 1B R
169.50 U/L, H R % 7 0.880 ¢ 57 4 0.961 . fie K
Youden 5§ {4 0.841; LDH 9 IIfi A {E A 244.50 U/L,
RAE 0.846 585 £ 0.686 .5t K Youden 1541 0.532;
AST/ALT e AH M I 5 1H 8 1.07, REE 0.512 K¢ 5=+
J#0.882 .52 K Youden F5 %2 0.394 ([ 1) .

i

X A S AN [ 2 B LY g A8 2 I 3 UL G 3 7
SrMTEE R BN, B MRRZEZE R BA ST E
SC, A LB IR AN RAE B L CK L LDH K34
o T A M AL DA o A A LA s, AST 7K1 TAR
WL L ALT K5 1 R LA 5 AR5 LA
i 8 LDH K VIR i T 2 ML , 5 BRAE AT R 45
WATEZES " Zhang 5 “HFGE B8, £ Fh 28RN
PR I3 CK 7K R s 2= AR AR K Duchenne Y JILE
FEARRAE 2 RN (PM) B B LS T2 RAE |
JIg BT AR P WL | T - - B BLLE 3R AN RAE , LDH AN
AST /K /1 8 ZAKAK K N Duchenne B JILE T2 A R

iE B ST IT R WL 2 Pk L 48 B Y UL SR A
RAE - A -BE RUUE F2 A RAE , 5 A58 45 R IR
R—5, st A, oG8 H T Zhang & X WLUE 57
AN BLAE ) 43 Y AT 4 AN [R) 288 YL PR 1 9 £
AR N INTIES == @ R A E S rie =3

LGMD2A %! \LGMD2B & F1 )L 5 4 25 14 9 & I
iy R L R RLE AR DL RS Il TR 3 B A LA
VO R s UL PR = A ILTIE 7, o 3 ok 2 34 2 LS
FEAN R, RS Wi ok TRE . AR RIS 164 5] i A A
WLE F: K BE B & H LGMD2A B 36 i) \LGMD2B %!
103 ) WUER W% 28 (1 25 ], 3 b W2 Y 28 35 10 38 UL
WKV 22 50 Gt X, L LGMD2B B LR
B M O CK. LDH. AST #l ALT /K % ¥ & F
LGMD2A Y, 5 B A HF 58 25 Al — 8 . 4 B 4hSe
Bk IE , LGMD2A % LGMD2B AU H1 L5 M & 1 i
MG CK K- 2 T &, BT 8 B S %
fH BRI S ~ 205, J5 P& Al @ik B8 2% E F IR
(430 ~ 100 fi5 "> o $E R 1 8 WL 335 00 2 A B w0
A X3 B RS TR AN ROAE A

LGMD2B 74 5 G 2 P YR FE 1 U 1 1 DK 2 30 A
JUU PRI B o5 8 3 Ay AR 465 Y B i LTI g i AR
bR R PR XE R Y CK K F W T, LR
P 5 JUL R 45 5, L PR 4 958 A T AL D LT 48 3K 3t
PR A MR O R e A T S
B WA, R SR Y BT Gk T
LGMD2B %Y 55 G 5% 5 IR B8 14 WL L 38 WL 35 114 7K SF-
SCHR AR TE A 5T B R T I L S ) 3 Gk
225, 45 R WK LGMD2B # R 1L 3E CK A ALT 7K
38 T e s P RSB UL , T LDH A AST K F- —
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HESF G E L w0 e
LGMD2B B 5 G 28 Pk SR B0 WL H AT 0 25 45 5112 Wi
B

I PR 1 H UL PR 9 A8 i 35 UL 3 D0
BLALT F1 AST 7K F 5, 4B X T J0 31 7Y JIL R 9 2 30
R, BRLAl I A8 I ALT AL AST 5 5 80U 10 55
%12 W T it A O 4 DR 27 50 TE P A JE K A
IR0, A B9F 5 X8 JUL PR 9 45 9 o 2 JHF 4R A8 3 il ik UL g
T 3k 22 S R AT F A, A5 R, LA G 4 R
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TRARNEE. FHEABREANERT RIE
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B, AT Fe A R B KB ALA e 5 R F TR R

LB 35 0 & 3k 2 57, A A T8 0 BAL AR ot iE
MBEEFREBENARFHEN LB ME)—X
578G A E KB AR A H G S1LH FE KX
B oy o v L BE % [ LB % B (CK) L 3L B K A Be
(LDH) . X &~ 2 B % @ B (AST) . W & B # 24 B
(ALT) (AST/ALT B | 2 = M # AT B, 88 7 LA
G B CK.LDH A2 AST/ALT k{8 7t & (ALT B 15, 4
HEAST/ALTHE X S5 VAL AR 5" & HAF
REH—FRTEN,BEZFMBFEEZAE
HRCRBERKARLXENARTS, MERTR
E B L CK A7 LDH & T 3% M AL A o Ao R34 1 AL
M ASTHE TREMEMNA R ALTE T X ENA
LR MENAFELLDHA S TRXHNLAR, &
ERTHINMARTNER>ARELER, ZXNA
TR B NLA AR E A e B B A BT S, A
Mo, WA — WA F GRS F N
(IS0 7 S DR B 2 MR Vs P )

Hr 32 3 3 BR A RE ()

MIEREE A ESE  myosin heavy chain(MyHC)
WLER 3% creatine kinase(CK)
R4 EE AN matrix metalloproteinases(MMPs)
Ak 22 e Bk o
acute multiple ischemic lesions located in more than
one vascular territories( AMIMCT)
HHEPE  tabes dorsalis(TD)
BHHEMNIZEAAE  spinal muscular atrophy (SMA)
Y S M e AR
subacute combined degeneration of the spinal cord(SCD)

PR DR T 21 AN A L 3 3

toluidine red unheated serum test( TRUST)
] 5 4 K i 22 5

simple sequence length polymorphism(SSLP)
FEFREAH G A 15 B health-related quality of life( HRQoL)
B R A MeE glioblastoma( GBM)
D474 4545 J0HF  D4Z4 binding element(DBE)

280 2
transcranial Doppler ultrasonography(TCD)

#MINBHIK  internal carotid artery(ICA)

E M5 cytomegalovirus (CMV)
PUBRZI YY) antiepileptic drugs(AEDs)

T EEHE  open reading frame( ORF)

P i 3% S N AR S rapid plasma reagin( RPR)

- 7~ ] L .

PRONBUSAS  diffusion-weighted imaging(DWT)
MR EERZ TR morpholino oligos(MOS)
fk o7 EE I HL UK pulsed-field gel electrophoresis(PFGE)
MR IBEIR  Treponema pallidum(TP)
g MR A P e 5 A1 1
Treponema pallidum particle agglutination assay(TPPA)
[ 4 T 2
Association for Molecular Pathology (AMP)
56 [ [ 7. AR BRI B 245 vp it 3R
National Institutes of Health Stroke Scale(NTHSS)
5 1] 1] 7. £ TR 19
National Comprehensive Cancer Network(NCCN)
R bl 5 2 A A TR R
Food and Drug Administration(FDA)
5 [ R 2 it e A ML R A 2 2
American College of Medical Genetics and Genomics
(ACMG)
ROV AL PN RE
disseminated intravascular coagulation(DIC)
10K AT 10 Meter Walk Test(10MWT)
G eV RN UL
necrotizing autoimmune myopathy(NAM)
T - - U SR AN R
facioscapulohumeral muscular dystrophy(FSHD)



