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Analysis of reasons for first hospitalization and the characteristics of muscle enzymes of Duchenne muscular
dystrophy in infants. LUO Zhi-giang, HAN Chun—xi, LIAO Jian—xiang. Department of Neurology, Shenzhen Children’ s
Hospital, Shenzhen 518038, Guangdong, CHINA

[Abstract] Objective To analyze the reasons for first hospitalization to the Department of Neurology and the
characteristics of muscle enzymes of Duchenne muscular dystrophy (DMD) in infants, so as to help clinicians to identify
the disease early, reduce misdiagnosis and avoid missed diagnosis. Methods A retrospective analysis was conducted on
the reasons for the first visit to the Department of Neurology, the abnormal characteristics of muscle enzymes in 39 cases
of DMD diagnosed before the age of 3 years, and the changes of muscle enzymes in infants and young children with
DMD in Department of Neurology, Shenzhen Children's Hospital from June 2015 to June 2019. Results There were 15
cases went to the Department of Neurology for the first time because of "increased myosin", 9 cases because of "increased
myosin and liver enzymes", 12 cases because of "increased liver enzymes", and only 3 cases because of "muscle weak-
ness", with the reason for "increased myosin" accounting for 61.5% of the total. The muscle enzymes in 39 cases of DMD
patients were significantly increased synchronously, and the creatine kinase (CK) and muscle-specific creatine kinase (CK-
MM) was the most significant. CK increased by 53.8 times to 203.1 times of the upper limit, CKMM by 22.6 times to
205.0 times, lactate dehydrogenase (LDH) by 3.2 times to 31.3 times, and aspartate transaminase (AST) by 3.9 times to
27.2 times. There was no significant difference in muscle enzymes between infants and young children with DMD (P>
0.05). Conclusion Most of infants and young children with DMD showed no obvious muscle weakness. Most of the chil-
dren with DMD first visited the Department of Neurology because they found significantly increased myosin, and the myo-
sin in infancy and young children remained at significantly high levels without decreasing with age. In the process of diag-
nosis and treatment, infants and young children with significantly increased myosin spectrum, especially those with tens or
even more than 200 times of increase in CK and CKMM, and those with common causes such as myocarditis that cannot
be explained, should be alert to DMD. It is helpful to improve the diagnosis of DMD gene and other related tests as soon
as possible, and combine treatment as soon as possible, so as to improve the quality of life and prolong life.

[Key words] Infants and young children; Duchenne muscular dystrophy; Reasons of hospitalization; Muscle en-
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Duchenne L7 77 A K (duchenne muscular dystro- — ZEPELEAG , HARFEFE T 10 ST j5 #e R EDIRE, 2
phy, DMD)&—Fh UL A XEBIR s R NI T 20 8 24 3L T Ea L i Rg A 4. AR H AT
I, SN RESUE R IERILC I R ZE4E Bea e ailek = 58 2R iA DMD 3697 F B (H R I Gy 7 vl
HF iz s haE. DMD & —FPfilf5 ™ E AR &EE  DESRFEE R, B UCE R & AR, EK

FEEWH T AREEIIT BEIF DA =2 TR H (445 : SZSM201812005); ) A4 s /K i AR i B R R T il & @ i & 20 Ve (4 5

SZGSPO12); | A8 VRIIT = 2% F ki 2 R 48 2R B W (Gt 5 : SZXK033)
THIMER A, E-mail : liaojianxiang@vip.sina.com

- 329 -



BEEF2021E2HE32EF 3

Hainan Med J, Feb. 2021. Vol. 32, No. 3

Fitr o SR, DMD F R R E , B4 L 2 %A
WLIE JREAR , 38 H AN 2 9 & B g i O LR 55
B IERIAYT o AN IR URAEE 39 5 3 % HiT A2 1Y
W4 )L DMD L, 381 B i ik E LR R
IR UL o2 B AR JE i LR 3 (CK) L LA
T LR 384 it ) T i (CKMIM) | 5L 1% i & 8 (LDH) . &
TR G (AST) MY S 8 P AiF o 3 X S8 UL % 45 b
JUF I8 P B AL 6 5L )2 B B 4 Be sl (A 100 B
B, I, 4047 3 4 B DMD L IR E & LR}
2 e R e WU TS o5, B 7E S B I R e 2, 0 H 2
et 2 LR E A BRI , R lRiegaRkie, R
iz, REBE T HUAYT, $2 5 DMD & LA 16 i
T A 4

1 #Rl5AH%E

L1 —ffA BB Hr 2015 456 H 22019
A6 HAETRIITT L2 B2 Be i 22 R Be iR 97 1Y 39 i
W4); )L DMD LG RGER, By /) L343 i DMD
JE R SR A B R A 12 . 39 B L 554 38 4],
GYE L] BILER <1 %) 156] 4L 2 <4
<3 %) 240 IR EMALRHRIZAER 1 0.5~3.0% ,
F-14(1.80+0.95)% .

12 ik ()HGN %539 4] DMD L K &
LR R Q)W #3139 45 DMD 8 L E
U2 I ) 135 LB : CK .CKMM . LDH , AST 46
B . (3) WA HE 15 45 22 )L DMD 8 LA 24 15141 L,
DMD LAY ZME Il CK.CKMM  LDH ,AST HA& I ,
IS L4 ) LDMD 8 LI US4 TR

1.3 %t 5% N SPSS 23.0 i it ik
BT THE VORI B hr v 2 (v s) R 41

[a] LR e K 56, DL P<0.05 2= S a Geit v .

2 #R

2.1 HREMNZEMNKLRE 394 DMD i IL
B 3R DR M B 2 BT S Sy R E SR LG ) R B
BRETRIIZ AN, o 36 32 JLIARMAK: | AFE
LT 4 ol Ay ke P G DR e LB VS 4 g
a2 i A I A AR A SR e B UL | B S S T &
MAERIIZH . Hod s AR K A B 44 % 2L
Bt =5 4 ) AU R 25 R 4 491k B
151 14 9 1], DR I i JR e A3 B Y T & B AL L v 1)
A7 8 18] BRI I it 25 - v 3 48]k BT s 2
], R LZERE Y5 3 Be vay 7 i A& S ILEG = A 3 491
% B JULIBEE R X8 T 2 2 48], DR AR T AR B i & R
WURGET 5 1 6 ST 1], R, Bk E s LR
2Nk LB 15 4], R & BRAURG: i 2
T o, I AU = A 1261 D LES T
B LR E 2 H 5 L 61.5%.

22 BORFEY B ok DLEEGE 6 A A 39 {4
DMD ## JL A9 41 JE 1fi. CK . CKMM , LDH , AST [ ¥5:
W AE 35 [A] 25 8 2% T+ &, JU LA CK F CKMM F 5 i
R E . CKMIER LR 53.8~203.1 1%, 144
(24 600.0+9 376.2) TU/L; CKMM Jy 1E % F BR{EH 19
22.6~205.0 1%, F-44(510.1+327.3) ng/mL; LDH & iE #
BRI 3.2~31.3 1%, FH4I(1 686.4+1 026.2) TU/L; AST
MIEHE ERRIERY 3.9~27.2 4%, F-14(386.1+198.6) IU/L

23 BILEA=%h )L DMD % ILSF A do LB 35 b
B SR LWI A4 LIS DMD g LB k2 B AR JE i
CK.CKMM LDH ., AST (£l L4 22 5 33 o 5e 1t
2 X (P>0.05), WK 1,

F1 BJLEAFNS)JLE DMD B JLALESIE A ME L3 (rxs)

ZH 5 %5 CK (IU/L) CKMM (ng/mL) LDH (IU/L) AST (IU/L)
BILA 15 25714.3+7215.2 412.5+118.6 1 886.6+557.8 512.3+148.1
# LA 24 23 914.6+6 891.4 579.2+168.5 1 573.2+468.3 767.94224.7
2 0.574 1.675 0.921 1916
P{H 0.565 0.102 0.363 0.062

1 : CKIEH Z% {4 H 24~229 TU/L .CKMM IE# 2% 0~6.8 ng/mL LDH iF # S %l 4 155~229 TU/L ALT Fl AST iF # S % {1144 0~40 TU/L.

3 iFig

DMD J&—Ff X GE SRR G M LA, )& 5
D5 , LR EE M 1/(4 000~5 000)75 7 S HESL LW, A<
AR5, 39 151 DMD LR 45 K Z50m h B bk Bk
£ 3846, L PEAL 1 15] ., DMD J&—Fh it @bk 7 s ™ g
AR . ARFRRE T Z80RIL 102 Ak E
METIRE, 20 & A2 47 A6 7™ 1 0 il T RE N 42
DMD A A e FE , 22 201 LA 38 7 AS 25 H B0 BH 5 L
TCIEAR , 3~4 B J5 A 8 BURE AL TERER 2 PR | B
ST RS S LG I RRAED . AU ST, 39 5 3 %
HIARi2 DMD By L ACH 3R “DLC S " B4
Btz mvi iz . BAR H AT IR W JE 58 2 HRIE
DMD {3877 7 1 , (EAE LT 4 DR 6 T B B AR il SR &)
- 330 -

JUHZE T Z R0 5 BB 10T, WbE B2 B R a7 L
WORIPR T A IR AR YT DAY 5, AT DA v
AR AR LN, S 35 e S g RE ke . U R HL
FEPRYGYT B e i 25 40 ] UL IR g BELE Jre | A1 2 L4 e P
A R/ A AR B AN H R IE AL TG R0 i 3 A
BT A 53 5 A8 T B ERE AR X 53 540 B4
() DMD LA T 3G YT, ol AR 3 S P L 2= 46
£ F1(Dystrophin, Dys)#) &5 &, AT HEZE£E 22 BH 1AL
N AR PE SR BE B FRAE RO [ Ah— 4G I8 14 4F 1 fifi
Vitit9E R , 78 3 27 i RIS 5 A B2 U = T IRia )T,
AT LK AT A7 B B TR SR K 6~8 A7 AL, 7E AR H B
WILTE 7 i R w0 51 DMD B LAE & 828, 5L 4
ZHIR RIS 2 CHEE,



Hainan Med ], Feb. 2021. Vol. 32, No. 3

BEEF221FE2AFENEEIH

JWUBEH 45 CK .CKMM .LDH ,AST %5 , . - %47
FETHUARA BB L OME LA G412 4 A, (H AR I
CK K HF T 95%3k A FE- WA, AFRRET,
WIAMAEASSE 4% H S REE i AT i AU s 1 22 9k
JAIL (HAERGERRASN , LM IR 5 SO B U R
RN AR L . DMD [ 43§15t % 27 R J2: DMD it [A]
A S S ECH T AL ) Dys B2k 8L fESRH 2, Dys
2 JUL A A SR A R Ay, AR R
JULZN s i B AN RE . Dys /b s sh B S, T3k
JUL A B B RS e P 22 , A UL PR A &4 o) R o UL A i &5 3R
HE ARV, YRR (R AR AT LA, RO B L
ZEHMNARM AP, H L, B DMD LAY AMNE i ¥ 2
L T A UL, SR T FEARAIF 5 o R & B
T B ML RIS S 61.5% , X 7] fig 5 (K 5%
WL 2 IR 4 L A A A A0 R i L S A
%o RS AR 97 5] DMD H I 4 S 4 e it R
RIAUEGE R B2 W20 T, JL LA CK Al CKMM
W3, AL 39 41 DMD LGS 1 5% w4
Ft& , Hor CK ORI CKMM 7R i i 58, 5 R 98—
o AW R IAEE S F sl ok T CK AT
KIEH EBRMER 50~100 7500 ¥, AHFZEH, DMD
JLANE I CK IR 2 2 T ik 1R & F BRAELAY 53.8~203.1
%, CKMM A 1E % I FRAE Y 22.6~205.0 %5, 5 & P [A]
TrFsE 3l . Bbsh, B WF 5 878 DMD & JLAMA I
LDH , AST Ft & i & 75 2 22 A b 28 L PR Hh e i 11
T B 2 AR RS 2 E TR, AR5, 39
{51 DMD & L IfiL{& LDH = 0 1 FBRAE Y 3.2~31.3
s AST W IEH FFRAE Y 3.9~27.2 4%, 5 = N BF 57 245 S
Jl, E SR DMD BULI LR IS 5 5 R AR R 2
WA R EE A BV A SCER R GE
DMD LRI N DR 82 KYENLR , HFEE
PIiR R , LA AR PSR AE RN LT ik 5 ™ 5, ] fEsE
I EIBCAVATT L, G SR PR 2 AR RE A R bk
TR 2 T B A 2 A A U RS2 DMD &2 L
P A 58 B S B = AA r as,  ANAT DA | S R L
5E3% DMD 3 [ S5 A 112, i BB/ DVF 22 AN b B 4l
IR AR R b S 4 g

DMD 1% H 955 A= B AR Sk o J P B LA JfL SR 3E
AR YAk, Bl i R Ak, LAR R i R BT U8
b LA MR ik 25 4 Dt (%) UL R B =2 0k 20>, TR ok B
1 I DMD £ 540 I LGS bl A 08 4 K i A A2 Ak
1. {HA 5 DMD (1) LR 3 72 10 B0 A R A 58 2 38 55
D E N RIRIEIRAZ . AT REIREAS /0 JL A
I P IS AN R T BSOS A S5 T A RAHT] , A 2 250
X 40 15 3~14 % DMD £ LWF5E 45 H 2 1l CK 7E 3~5 %
IR BNWEAE, DA BrAE 7% T % 5 P90 4 F e 38 55 iF 9
K10 % e LB A bR 2 F R {5 H Ay 280t
7% 5 /8 A 1 DMD g8 L I i LR 3% 45 2 B 2 T
i AT R B R LR o A PO R A T
BORSAT 5. Aot 2 LI A%l )L DMD LK)

L UG A ARSI (1 b et e B, 3 % 1iif DMID & LY

L AU R A ) B B AT e 1 m 1 31278 3 2 i o

RABTERFERI LA 2 o DRI, B B =R Y 73K

A AR, AT DLORP B8 22 i R AR PE SR AE A LA D |

BEUEERUE" .,

25 b fir ik, DMD f8 L 3 % i s B B, 3 o B
RAUTETHEAR , F s 28 LRk 2 KR A el L
WL S (IR K I35 T o O JUUBAHE 5 T L 3 % i
VB AR S A0 T 2 = L, T A BEAR I G K T 2
TR DI, il Rl 20 LA 1 T, JC O CK A
CKMM T A E T W a0, 1 W A
REMRREAY L, JUHIE AR L, 1w BE M1 %E DMD.,
PRI A (3 2 AR YT X P IS OGS, R T L
P47 v AR AR PESRFE I WLER 4, 7T L) i 25 2035 DMD fE
JURYAE 1 J5 L RS A e A 73 i o

S 3k

[1] MENDELL JR, SHILLING C, LESLIE ND, et al. Evidence-based
path to newborn screening for Duchenne muscular dystrophy [J].
Ann Neurol, 2012, 71(3): 304-313.

[2] BRI Se3C kIRBIIUE FRA RAETARYT BEIR (). 92591 5 1IRIK,
2019, 22(9): 897-903.

[3] B—, 225K, TR, & AL ICIUEFRA RAEIRYT BF5E HERE[T].
PP 2 25 41, 2019, 16(31): 56-59.

[4] SHIEH PB. Emerging strategies in the treatment of duchenne muscu-
lar dystrophy [J]. Neurotherapeutics, 2018, 15(4): 840-848.

[5] FRANK DE, SCHNELL FJ, AKANA C, et al. Increased dystrophin
production with golodirsen in patients with Duchenne muscular dys-
trophy [J]. Neurology, 2020, 94(21): €2270-¢2282.

[6] CLEMENS PR, RAO VK, CONNOLLY AM, et al. Safety, tolerabili-
ty, and efficacy of viltolarsen in boys with duchenne muscular dystro-
phy amenable to exon 53 skipping: a phase 2 randomized clinical tri-
al [J]. JAMA Neurol, 2020, 77(8): 982-991.

[71 MERLINI L, GENNARI M, MALASPINA E, et al. Early corticoste-
roid treatment in 4 Duchenne muscular dystrophy patients: 14-year
follow-up [J]. Muscle Nerve, 2012, 45(6): 796-802.

[8] AEME. L2 1L i JLRR G T 25 1 S 2 T (0], 92T LRI R 22 25,
2012, 27(8): 557-559.

[91 ASHER DR, THAPA K, DHARIA SD, et al. Clinical development on
the frontier: gene therapy for duchenne muscular dystrophy [J]. Ex-
pert Opin Biol Ther, 2020, 20(3): 263-274.

[10] ¥ F L, i FE AR PENE R BV FRA BT YT E R[], 24
B, 2015, 17(3): 294-298.

[11] B, R, F403C, 55, Duchenne B3EF THEILE FRAS R IG PRI SE
PS5 97 Bl AT 9] IS ALELAR A, 2019, 34(1): 33-36.

[12] Bk, ABNE, 22X, 45, JDUBGE BT 7E L2 UL 1 o5 JULRR A LAE 4
BISWTH I 7 SCT]. ALRUR 2R (BREARR), 2014, 46(1): 130-137.

[13] SKRZEAT, £ /B, WAHT. NILBEATEENUE F-A RG240 7 I 30k
0] G IRIRIZIRIA, 2018, 31(2): 36-39.

[14] PMILE, 321842, BN IR RIS FRAS R 101 JDURR Ve
ASAEHLHRT]. S AULRAES, 2008, 10(1): 35-37.

[15] Wi, WRZAR, FHk, 4%, Duchenne I R R £ L IfTE O LR
R[], TP SRR, 2011, 26(11): 843-845.

[16] 5K < EBE R BIIUE FRA RAEISTATE F VAFEELT]. = A Ul
LA, 2018, 18(7): 475-479.

[17] KE Q, ZHAO ZY, MENDELL JR, et al. Progress in treatment and
newborn screening for Duchenne muscular dystrophy and spinal
muscular atrophy [J]. World J Pediatr, 2019, 15(3): 219-225.

(W 151 2020-09-20)

- 331 -



