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Analysis of clinical characteristics of 49 children with spinal muscular atrophytype | and
Il complicated with pulmonary infection

ZHANG Qin",SHI Jun,CHEN Jun,MIAO Hongjun

Intensive Care Unit , Children’ s Hospital of Nanjing Medical University , Nanjing 210008, China

[Abstract] Objective: This study aims to improve the clinicians’ levels of respiratory management and treatment of children with
spinal muscular atrophy (SMA ) with pulmonary infection. Methods: A retrospective analysis of the clinical data of 49 children with
SMA complicated withpulmonary infection admitted from January 1,2013 to July 31, 2020. Results: Among the 49 cases, 35 cases
were type | ,14 cases were type Il ,and there was no type Il patient. Compared with type Il ,SMA I children with lung infection had
an earlier age of onset, a longer average hospital stays (P < 0.05). The rate of cardiac insufficiency and respiratory failure in children
with SMA 1 type was significantly higher than that of patients with SMA II type (P < 0.05). The cough rate of SMA Il type was
significantly higher than that of SMA I type patients (P < 0.05). The detection of respiratory pathogens of the SMA | type is mainly
multi - drug resistant bacteria and conditional pathogens, and the SMA Il type is mainly infected by Mycoplasma and Streptococcus
pneumoniae. The rate of invasive ventilation and the use of carbapenem antibioticsin children with SMA [ were significantly higher
than those in the SMA Il group (P < 0.05). Conclusion: Children with SMA are prone to pulmonary infection. Actively promoting the
discharge of airway secretions, appropriate respiratory support and reasonable anti - infection are crucial for the treatment of SMA
complicated with lung infection.
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BILZWAEBGIRYT , LU sE 96 (B v kL
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2 (MLPA) 22 5 SR A Bl 6% B2 7 (qPCR) 3 AR
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5 QI RFBURNRAE : % 44 W0 % Wi )5, (T
W AR O D REAN 4 SV o vy 5 s DR B A 4 - A
Bt ERF L5 B | 5B AR 2 e SRR R A (R R %, IR
P K2 S 9 75 468 2, AL P PR 9 A TG, iR
T RSV Wi S TAZFRAG I ) 45 s IR TT Ff 1A
25WIRYT HULMGE S TS S5 . M LR TR 26 A
SMA B L0 SR e i R R A5 VR 9T 7 s T e
SR
13 “%it$rix

K SPSS22.0 GE i+ 3k F R A7 Bt i iR Fn gt it
53 HT , FH Kolmogorov-Smirnov K 56 1IE 4040, IEA
3R TR A B bR 25 (x = 5) Fom  FEIER Ay
A T Ak LA S B (DU A 850 [ M (Pas, Pas) 135
R R IESPERTHE FORSR H K250, AN R IEZS
PR ) T 12 9ERER H HE 2 80K 5 (Mann - Whitney £
55 s THECFRER A CE b)) [n( %) 138 4l L
SRR R, P <0.05 HESA L= L.

2 # R

2.1 —ATH
FEZUSTHAE WS90 B WG 1Y) 49 5 T i i ek
YL i) SMA LA, 3 30 6] (61.2% ) , % 19 14
(38.8%) . HH1SMA T U4 3545(71.4%) ,SMA 11 A
141511 (28.6%) , Jo SMA I 5 F & . 49 {51] F L DA i
YL RZ 96 I AR 1S A ~13 %, o
SMA T B E 512 63 R (65.6%) , B k2 H {7 4F
%4 6.5(3.0,15.0) ™ H ,F¥ 4B H b 15.0(7.0,
27.0)d; SMA I B 5 w12 33 Ik (34.4% ) , B K2
FRAL AR A 24.0(12.0,48.0) 4 H L, SFH B H 4 10.0
(6.5,14.5)d, SMA [ #I L5 SMA I BUAH ELHE, IR
WIS ARIE TN, SER A H K (P < 0.05,3% 1),

K1 HEMEEBCRASMA L B S )L —AS L
Table 1 Comparison of general conditions between SMA
I and I with lung infection
- ?Jm’) HUEISAER
UE [H M(Pos,Pys) ] [d,M(Pas, Pss) ]
SMA I #IZH 35 63 6.5(3.0,15.0) 15.0(7.0,27.0)
SMATI#IZH 14 33 24.0(12.0,48.0) 10.0(6.5,14.5)
7/ 1B -2.376 -1.981
P <0.05 <0.05

B H

2.2 R EILBARE

DAL il 8 B 4 17 A e 1 SMA B8 LIl PR 6 A
TR, H LA BE R 2 00 & A gk IE T S
NBILE RO EH AR, IGIRFRIA KM %
W iR o EAE AR PSRBT A LD ITREAR 4,
B gy, Ho SMA T BILINZMEZ WL(55.5%) ,
HIRIZE KA (46.0% ) FIITI 55055 (41.3%) o 11T SMA
IR 3 LANZI (100% ) K #4(45.4%) A £ H
YN, (30.3% ) FIIFIR 242 (18.2% ) , 1T A& HE Il
TV R 3.0% ., SMA T B L& 4D I fEAR
4 e I v 1) LR B I v T SMA T A AR (P <
0.05) . 1fif SMA 11 784 Wi bt 32 U 5 2 %5 F- SMAT 78 A
H(P<0.05,%2). ABFIEHY96 13 IR TR R,
FIEAT 5 91 Tl g 1) SMA B LI R BN 22 | i il
IRAE R KRS 2
23 ZHEKRE

X4 I T RS G ) SMA. £8 LA B I 3 3043 A
7~ SMA T BB L7 40 s 50k 11.37(8.61,
17.61) x 10° /L, H or A PR kL 48 B 5 Ll 56.70%
(41.05% ,77.95%) , 4 C J v 25 1 8(8, 8) mg/L.
SMA I Y8 Lifin 5 A5 TRV LA L E B & 25 5% Xt
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Table 2 Comparison of clinical features between SMA I and II with lung infection [n(%) ]

415 1% L MK B S5, R 2 fe DIIREA S IR I S 0
SMA [ #IZH 63 29(46.0) 35(55.5) 12(19.0) 13(20.6) 12(15.9) 26(41.3)
SMA TT #12H 33 15(45.4) 33(100.0) 10(30.3) 6(18.2) 1(6.0) 1(3.0)
Y1 0.003 20.706 1.553 0.082 4.746 15.665
P{E 0.957 <0.05 0.213 0.774 <0.05 <0.05

A B U T A 0 45 SR 43 B e IR 25 1 T
FH: , BHER O 26% . Hirb SMA T 7 g8 2590 B A
159K (23.8%) ,SMA Il UK i 109K (30.3%) ,SMA 1 .
T 7805 5 i 3500 R e s A HE R T W 3 25 5 (3R 3)
65 5 T AL 8 il S 4 BR TR 2 491, S JAA 6 5], Bl SR
SIIFFBA 3 1], 2 A R TR 8 141, W Pope = SR 1 2 481
I 2 I I A 1 4], RSV I 2 451, R gt o v JR
Pe 16, KRR 1S FISMA T B 45 114
AT TABERSIRST K e R LA SRS ARSI s
MR 3l SAT RS2 EM 2 3. SMA I
AU LA R LS A iR BE BRI S RSV A
24 W%

SMA FBULIJGHZ T B LAE A I il B gL il
By BN ST IR S R A S
WA, ToOE AT QR R, DL B3
S AT, SMA T BUZH R B2 W AR T A
341(9.1%) , B FEWAA 2 41(6.1%) , TTAESA
4 ) (12.1% ) , T 42 32 A7 A 38 <R I7 A 24 B
(72.7%) , 75 A 2 BB LE K4 25 TG ER
37 BT . SMA T R4 K B2 2 W R8T A 6 1)
(42.8%) , 5 AR 211 (14.3% ) , TAE A 6 17

(42.8%) , LA AIASIRIT BE . WABRILILE LR
B, SMA T AR LA G <L #8025 5 T SMA 1A
41, 1M SMA 11 BYZH To I S07R 97 o i 3 5 F SMA 1
RIZH (P<0.05,%4) . BREITIN, PURGIRIT X G
FFMfiER B 1) SMA G %, AT T 96 13
e RGO ABER P AE R AME L . SMA T B2 fifi
FHRR T B 2P 2 A 39 01(61.9% ) , i SMA 11 %Y
AL 8 i (24.2% ) , Al Z R A G it B L (=
13.623,P <0.05),
25 B

SMA T BIZHAT 5 ] s LAAT RIPUWGE <A 7 il
RAFH 5 T FAIA AL SR RYT o 13X 5 F1IF iR
J& G WL SRR T B AR 00 43 ) 2 2016 4F 1441
2018 4F- 141 ,2019 4F- 1§l 2020 -2 51l . 3 A 2 1A
BB RIME 097 . A 19 BT algE T,
TR T H ~12 % A AR R 5(3,24) 4
H o IR B . SMA I BRI 6 R - I
B, TOAET il

3 %W it
SMA i IFF W 28 43¢ 14 52 R AR R JBE R T SMA

K3 HEMIBEEMNSMAL TR 2 LLWERE LR

Table 3 Comparison of laboratory tests between SMA1 and2with lung infection

- — BE0 TR A L C I I LR H
B L1041, M(Pas, Prs) | (%, M(Pss,Ps) ] (mg/L,M(Pss,Ps) ] [(n(%)]
SMA I #igH 63 11.31(8.51,17.45) 55.70(39.90,77.90) 8.00(8.00,8.00) 15(23.8)
SMA II #i2H 33 9.64(7.05,13.46) 53.90(42.22,70.75) 9.00(8.00,33.25) 10(30.3)
Y/7Z 8 -1.715 -0.469 -2.512 0.474
P{H 0.086 0.639 0.052 0.491
R4 SMAIT TEBILEFAXILE
Table 4 Comparison of managements betweenSMA I and 1I with lung infection [7(%)]
24 531 1% T S E W TAES HAES
SMA [ #igH” 33 3(9.1) 2(6.1) 4(12.1) 24(72.7)
SMA I #12H 14 6(42.8) 2(14.3) 6(42.8) 0(0)
Y 1a 7.239 0.854 5.544 28.806
P{H <0.05 0.355 <0.05 <0.05
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N, BB RFRI N K& 0k i S, 7 T R
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EN A (S v T N | B K AR DA S |
Ji e 2 i K C R I AR ISR AR T S P, EL
Y TG PR 25 5 o E R I I TR I 25 R A
K, SMA T F2H 5 It DLt S R S AT B i e P e
AL I W SCFF TR W8 22 2B ML TR O = T SMA
11 R 2H LA S AR i 98 4% BR 8 &% RSV A, SMA 1
T 20 25 1 B0 R A R R S 4 A AR TT
FOR A O R R R 45 SR A T PR YL i 7 X T
B IR ) SMA LB X EE, EahiER
16 FH A3 A1 2 B0 SMA T 41 ik 5 8 s 25 0 Ak 2
F61.9%, W T SMA B4 . 3% 5 SMA T 4
BILIIE E AETE R D REAR T ALMEE <R YT
o R I 2 o 2 B 2 TR A G . (EUAG Hh Y 22 LT
ML B TR R EOR T BT B T &
I RPUERIEN IR L B P B TAT MR . PR
RE IR B T BRI ST B A RN 45 R AR R
Pt br (E B RS R IRAE) M BEAEhiAE R Al

TS OLARER B WA 18 BB RPURGIRTT, Al
DATSl /I i 245 T ) 7 A S i b B 7 BRI A TR 2%

SMA & L& IR 157 JE 445 - (DA
HEAGE SR I HE 5 38 24 1 I S s @B
JURYY o Horp e gt GE - WY HE 2 SMA B LI
W A B A DG . S A AGE A I HE S T U
BT WP E R ) A 2018 4F 58 T SMA A
PRI P B L R I 73 WA A RN, 45 I O3
WAPIRA SN E IR . ORI B
55 M PR BT AL 1AL i A e 3 AR e A i
Pzl ATE T WY B LS Z 0 B AL (mechani-
cal insufflation-exsufflation , MI-E ) 13> 3y 1% ik 46 B
Horp MI-E B HEFA O SMA LI IE & FE— 230
JYFE S BN, 56 MI-E BRI T LE, MI-E
377 M B N A I L AR A HE L B
JOkAE I AR AR R EE ™[R Ah SMA B8 ] MI-E [ %
A3k 349" T E A D o ARBETE AN A 1134
Aot FH ) 8 BT 0 A0 P S 3 DA DR Bl SR P 67 1 i
5 | R A8 W R AV i B 73 WA B L ELIRR A3y
1R/, LA o (B8 T 7 | IR B /e T %)
SOERYI , BB A A IERR: . T MI-E KGR
EPIE R T . AR MR ITE 2018 4
JE T UG T M- e A5 1 BE 9 3l bip ) SMA 6L HE
PRAIAYT , HERRCR W2 . BEE X SMA R4
PR a7 IR IR 7 AR B AL I

WP SRR XS T SMA BB LR 1 AL LR K
HE, WIS ARG TR SRR L8, I
WS A5 P I S SMA S LAAF31 1 PRI S
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B S AT L3 g B 082 S | AT i
A8 5 RS P o A BRI AR 22 o ) R R D
R BRFE b s AB LI A0 B, AR A
T SMA B JLATE B T UK - 1E il
K (bi-level positive airway pressure, BiPAP) , [ JE£F

2518 1F 38 < (continuous positive airway pressure,

CPAP)", JCRIESBEA MI-E (VAT 7 2 B
48 1CU BH FLEE Be i I, IR IR AR A R 1
M SMA L TCAE SR, 7 44 7 AE <
R o 11— FUH I R P TE )38 R YT
PR T SMA 2 LIF W 5 v a7 B 22 02k A 638
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KR HEAT IO SIATT B SMA B LE T LR, & 30 b
HRCRAS AT 2 B B . AHIFGE Y 49 Bl i), SMA
I R4 LLA A3 /< (68.6% ) iR YT A =, 1fif SMA 1T Y
N LATCBE SIARYT o F . X5 H Al SRR E A
— &, WL — T T SMA T & [ 4R ifF 53 i ow
67.6% 8 LG TIFM 24 SMA I &L B JLWL 4F
T 18 DITCREESIRYT . A iy SMA I
AU LR B 1B G WP s b ifE , (HA 6 191
i T ICREE A, JCRE SN FHAENE R - O R
T, WP R (%> 25 YR /min) BB L S 51F
Wiz 21 ; @Bk L4853 % (Pa02 )< 60 mmHg fEm A
AR (PaCO,)> 45 mmHg" . 5341 5 1 i L
I AR IR IA W 22 9% 7, HEA PaCO.> 45 mmHg,
i Pa0, A /NTF 60 mmHg, {H% [& SMA £ LA 1EFE
WLIE T i I7 M AR , 45 T CPAPIRYT I 49K 1% 4
o XPAHRSE rh oA SR i — 2 o B,
TG A8 S (10/49) LL 2 EAR . 7E 2018 4F LAHT LA
CPAPI&YT M. 1 BIPAP i e U BAE 2016 4F
MAE 2018 4F J5 A B Z i T SMA £ L. X} T SMA
LR BE 222245000 1 BiPAP HEAT IR S 4% LIAE 57
R 7 spii ), sl e A ER i i o
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Bl IR TT I S5 B 2R 12 Ik 2R
HHELLRHIFFE I A T AT TR A s S 25
SISy N VT S AR Y =R (=AY & O ¥ <]
BS54 N [A) 1R 17K S BiPAP 4K 223697, [A] IR
AR T e i 50 B S % Wk ety B B S S
BEARO Lk A S B 7E T i i 1 /K B9 B3 AU Bi-
PAP, DHJE 1304 TSMA 1 BRI LB CEE, &
WAE SMA UL O E 540 T—E KA
THEIKF ) BiPAPIRYT ; QK4S 5 BiPAP 247 (]
ISR AEEBR . 8 DA BTy SAEAE AT LA4E R SMA
R R Ry WU bl RN {0 I

SMA B JLERNE T 89, KRR LA TG/
PR R, e A A TR 2K UG S RHIR YT -
PR R TP st & R R 579697 o
I LA BE 2 X250 DA U 0 44 v Bt 25 S e 1
T SR IE DU Frs b, BT 30 R ALK
AR RG], AW R 5 1 SMA T AL
TEHAE Il R U4 5 s Z AR BN BT . Bl
T SMA W A5 BT AN BB s, DL R
ML TCRIFIEHLAIRN H , SMA 5 B KA HEE

Zi b SMA LY & JF IR iEk gy, i &8 8k gy 2
FECSMA BT i EEA N B AR S GE 43
WAIHE A5 2 BRI SRR KA BTG & SMA A
FE Mt BB B G AT B, e i S S W HE
o SMA B LIFIGGE & BRI OCHE . [R5 ZE 227
BHLFEZ 588D & UL R, 8K 8 LA
A, AR AKX SMA YRYT 2 B I A 2L
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