4345 9 ) BN RN === FGERAS B )
20234F9 H Journal of Nanjing Medical University (Natural Sciences ) <1239

s RFFR -
JLEZ BB MR FSEFEH A 'R GRS T

X W ATSORG, Tk 4B, B B, FWE
R RN AE I LB R B MR R AR V3R F st 210008

[ ZE] BB RIHLE 2P 40 M5 (acute lymphoblastic leukemia , ALL) 155 2% S R R s R4S A5, 007 & 71 ™
RS 2 IR T IR AR . 773 : MBS T 20204 6 H—20224F 6 H TR mt R R 2= 8 ) LE B B iz
IR ALL &L 188 4], #4°R H CCCG-ALL-2020 J7 8 4b7 , T s R 4R BB L% 8 3 5 2 B I R , X BB A7 S80S 1T
= H R B R I 70T, S5 R : 180 51(95.7% ) ALL SR LIF T U A ) A SR | JER LA /I DR iy 3 47 43 1) Ay AN 1 3t Pl Je
P (28.4%) | FINFHEIRGE (23.6%) T IR EREGL (16.9% ) o 48 1(26.7%) 8 )L KA ™ kY, 23.8%(43/180) 1Y i LZETT T 1k
AW SR, GRS GBI FL AT Y o 7 B R AR Bt AEBE 30 AR R T AR A 28 2 B 2w Tl M
Y2 (P <0.05). H7EfE(OR=2.804,95%Cl1: 1.234~6.375,P=0.014) . IlL7& FH & H < 35 g/L(OR=4.708,95%CI:2.067~10.726, P=
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Clinical analysis of severe infections in pediatric patients with acute lymphoblastic

leukemia during induction period
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[Abstract] Objective: To investigate the clinical characteristics in pediatric patients with acute lymphoblastic leukemia (ALL)
during induction period, analyze the risk factors of severe infections, in order to provide theoretical basis for clinical intervention.
Methods: A retrospective analysis was conducted for the clinical data of 188 pediatric patients underwent CCCG-ALL-2020 protocol
with newly - diagnosed ALL from June 2020 to June 2022 in the Affiliated Children’ s Hospital of Nanjing Medical University. The
distribution of infections, pathogenic bacteria and susceptible factors of severe infections were analyzed during induction period.
Results: The incidence of infection among pediatric patients with ALL during induction period was 95.7% (180/188) with unknown
infections being the most common (28.4% ) , followed by upper respiratory tract infections (23.6% ) and lower respiratory tract infections
(16.9% ). Forty - eight cases (26.7% ) of the patients developed severe infections, while 23.8% (43/180) experienced micro -
biographically documented infections, in which Gram-negative and Gram-positive bacteria were equally represented. The duration of
hospitalization, hospitalization expenses and antibiotic cost per unit body surface area were significantly greater in severe infection
group, compared with the non-severe infection group (P < 0.05). Medium-high risk (OR=2.804, 95%CI: 1.234-6.375, P=0.014) ,
serum albumin <35 g/L.(OR=4.708, 95% CI: 2.067-10.726, P=0.001) and duration of agranulocytosis >7 days (OR=3.697, 95%CI:
1.393-9.816, P=0.009) were ascertained as independent risk factors for severe infection during induction period. Conclusion: Infection
was most frequently observed during induction period of ALL. Independent risk factors for severe infections included medium-high risk,
serum albumin < 35 g/L. and duration of agranulocytosis >7 days. It is imperative to implement appropriate preventive measures.
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S0P bR EL 40 I 195 (acute lymphoblastic leu-
kemia, ALL) 2 )L i B D0 BB Arigd PR | Ik
8 BEE fER T R IR AT 7 RS LR A
K-, ALL I 105 & 245 2080 W ol . i
I 23R8 LB ST BE Bl o, ALL ZB L S 4R 8
AR ST 900%™ SR, JRAEBIR LS /AT
s A SIS AHOC A B VAT SRR o Sk
J& ALLARYT B9 AT R AE , f2 L AL T Y 3 22 Jit
X5 Z RGPS AT 5 DR A RSO 5 VAR
Ko ALLAR Gy AEREINR - BEIIH] 5 I RESZ 40 |
AR A AN R B A 5 g g sy DU A O o

JRYL T R A T ALLARST BAEAT I, 7275 5 22
F SR R UL o 5 R AR I 2 ALL ALY 0 A
JCER Y, 2 AR 7 i B O, KGR AT 2 W A R
KRB 09 240 B 1 [T B, k3 1 20 e % B 92 ot e
T RUBHEIA , J I SRR g KRS, o ™ o R AN S
FEBEIFR], 3 T FEE LT A, 2 R BT &
IR B ARST 25 Wy ) B b TS T E 2
LA A, P, T TS S R A A A ™ R
L fa R 3R 0 T 1B ™ E R Y ) A B B
B ARBFFEHHE T CCCG-ALL-2020 5 & ALIT
14 55 L5 2 A SO g 140 ek PR A, o SRR AL
BOW AT AT, OF 4R K AR ™ B GE Y fe e A
2, R T A HE R SR

1 X&FFAE

L1 %

WA 2020 4F 6 H—20224F 6 H 1ipg st BERHK2E
Bt Js JL B8 B2 B it IR 2 Wy ALL AR L, #4°%
Hh T 23/ LR %l 2 B3 2% (Chinese Chil-
dren’s Cancer Group, CCCG)HFEITHI CCCG-ALL
-2020 75 FI0Y7 AR L N RIS R SRR
JUBYEEARIGIRGORE, IABRIE : DA 1~14 2 5 QFF
PR 2 BB A2 e A% 7 e
AP AR IOESEUMEL ALL 2 KibR
e R BITERE R, i SO ITEA O 52 G @
TES S IR 22 /0 e A 1 OO . ARSI 3 R
U ERRER R L B B B e B D1 2 (b
*5:202304067-1), A LI A TR
1.2 Fik
1.2.1 Z3L

AR 56 B WA R B AR T DF 5 s 1 (com-
mon terminology criteria for adverse events, CTCAE)

(5.0 W) , JEGe A A 20 e PRI , BIAT R R BOAE

ARARAE SRR A FH I . RS R A R
S WA Ay 7 U e 2 RN A 7 R 4H Y 3 2 AR
fiii. AL CCCG-ALL-2020 75 % Fl CTCAE , ™ 5 Jk
AL A5 e FEAE O FEMEIR 5 ) | FRORE it 48 | ™™ o T s Je
e Fln R B P2 e s, DL AR Ry
T AR 3 R 3 WL AN RN o KA
AR 0 2 Y =38.3 °C, U 154=38.0 G
SU W VW F v v 1 7 = N | NG Rl % v DR 90
{8 (absolute neutrophil count, ANC) <0.5x10’ Ao
Hh PR 200 i ke =2 4 B N ) LA & A SR i S B
20 L s s TRI AR AT B I Sy S UL ACBE T
BREN R B R TE] o AR IR (m®) =[ B 5 (em) x {4
 (kg)/3 600 ],
122 %%

Wiz ALL )5, v A Lk AR by , 451
JE AT U B DK B4 (peripherally inserted central
catheter, PICC) , JF R S AT 40 8. 196 3 d IR0
5 i i R S 5 57 DI HUBR G, A, A ]
AEAT R T AE R P i a4 5 T R ]
F (granulocyte colony-stimulating factor, G-CSF) . 7E
EREGER S, Th R AN M B = 8 LA H] G-CSF %
R A 7 A o T R PR EOE AR R Y P
LA ke = S8 AR SRR R A7 I R AR A LA S A
BT LI IEYUE IR ARG B IR 4 R
BABRITITZE o X THUBGIRST 72 h WA R
B, B PR 2 PIRYT . IR E G
I ARG R P R e B O™ 0 i AR R |
JRARH UG T 2R o X T R
- BB iR TR U R B U i I
VEHEATIZ W INGTT o
123 #yEiksk

[ i P AT BRI N T2 RTiG R BEkE AR y7 1
PR i 19 52 30 % SRR YL i R A O . N1
SF R R GORML AR R ] AR e s AL XU 23 2
(MR8 ALL LRI TR AERE W12 i
LARE s VIO YAt & SO AN il U5 Y e s e
AR RUAE AT O3 AR SE P AE SR g ) AT B
K B R AEBEAE S PUR A ZE. SE
1= S EAFERIZ I FH 40 (white blood cell, WBC)
T A2 B L4125 H (hemoglobin, HB) ¥ & #]12
A IfiL /N (platelet, PLT) %% MLY% FH 2 1 (albumin,
ALB) % &t v Pk ks 20 A i = R 2L I JA] Rk e
ANC, s ILRRIK B 75 FEME R R R R
B HAD R A P o D A T 4
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1.3 %it5r &

K JH SPSS 26.0 FR A X B A 34T Ge 12 43 Hr
3 A i IR AR R R (% ) e, ] LRk
FH xRz 3y 5 i 2 A2 1 FH I B hn o 22 (3 £ 5) 0K
ZH ] L3RR o G, A 6 R 3R 23 >R HH Logistics 9]
H53 1. P<0.05 822 %A 5000 3.

2 % B

2.1 HFEMMBEE AR
SRR RI LR ERA AR AL,

188 4l s LB 2 WA ALL, 180 5 F8 LAT & AL A1,
S & % 95.7% , 3 A 313 BRI, 89 f5il Ay B
UCEATRALIERGY 91 By 2k B YY . #E 313 4]
YR | R R AN/ 5 R R 347 4 391 A AS B R g
Yo | LU E Y R PR GE RS 5 28.4% |
23.6%.16.9%(F 1), AMFTHNARIEILA 48 il kA=
JEE IR | R Y R A 0N 26.7%(48/180) , AL AT K
BEAE (MR 5 ) 28 141] (58.3% ) | B 4iE Jifi 4% 10 141
(20.8%) =T 5 sl e 5 41 (10.4% ) 7™ T 5 i if Js%
Y 4451(8.3% ) JEYLYE LR 1491(2.1%) .

®1 180%1EIL 313 flR AR R EEBALIER
Table 1 The distribution of 313 infections in 180 pediatric

patients
TR/ TR Bk F R L (% )
IR E 74 23.6
TR A 53 16.9
AN 89 28.4
JHeRERE 28 8.9
THALIE 28 8.9
I 14 4.5
F kAR 2 11 3.5
ATJE 1 0.3
s 8 2.6
ATSE 2 0.6
A 5 1.6

2.2 EFEMI B A I b AR 25
180 141l £ LIS H 43 BRI 90 , 045 4 2% (R
PETR (G)20 P (46.5% ) , Horb 4 SR S T 4 4%, C
PRI A RUDT TR 45 30K, 02 AN B FF B il 42
v B ATl 2R VA AT B R A R B TR
LA TRAS 20K, DRV T TR AP SR A5 LR, R
22 PR PHPETR (G 19 #k (44.2% ) , Hoh 3¢ e 8 2 BR
6 1, B B O AR 5 0k, NI4T BR TR A 4 0k , il
REEERIA AR HERIE 4 20k B 44K (9.3%) ,

Horb R 22 BB T 3 6K, B BUBRORR T 1 bk o R AG I
H =T 35 B PN B A% B (extended spectrum beta lac-
tamase , ESBL) [ ifi & v, B {F T2 A SO TR %R
A S RS CREVDT TR AL 128k, R A6 Hh e
N SR o h e S P D0 =0 N % N =0 N 7 N
CL3H 52558 v B IR R P bR Sk 6 Ik == P it 2 ( [5]
1) GRRXARMRPAK SR ] AL R O
R HRRMZ(E2),
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Figure 1 Drug resistance of the G~ bacteria

18 1 -
151
élZ-
5 o
Z ©
el H ol o] H 0
g o o
Sl ) WS
R /** %%@‘ e

2 GHMZAERL

Figure 2 Drug resistance of the G* bacteria
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ALL BJLESA SN A B A BEgR
AN ARR TR 2R, ST AR AR G5,
TR H R TR E R AL (P < 0.05) 0 X
ALL LI 22 T RE ™ F B (R AH S R 2%
AT AT R, s S W2 B WBC=10%10° 1ML,
HIi2 1 HB < 90 o/L . ALB < 35 g/L. H M hi 40 fifd ik =
FREEITE] > 7 d ANC < 0.1x10°AN/L 5 /> F ke 1) &
A BN, ZRAGIEE L (P <0.05,%2).
24 FHFEMMTERFN S R F Logistic 2T

4 P<0.05 R = A ZHE Logistic 73 H7 , 45
B8R J i fE (OR=2.804, 95%Cl : 1.234~6.375, P=
0.014) . ALB <35 g/L. (OR=4.708, 95% CI: 2.067~
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Table 2 Comparison of clinical factors in pediatric patients with severe infection and non-severe infection during induction

period
BT PEAIRYLA (n=48) e E YA (n=132) A P
P (%) 0.745 0.388
5 30(62.5) 73(55.3)
o 18(37.5) 59(44.7)
Fiy[n(%) ] 1.080 0.299
1~10% 38(79.2) 113(85.6)
>10~14 % 10(20.8) 19(14.4)
GaE T [(n(%) ] 2.021 0.155
B 41(85.4) 122(92.4)
T 7(14.6) 10(7.6)
faRk 532 (%) ] 13.091 <0.001
{Se 16(33.3) 84(63.6)
e 32(66.7) 48(36.4)
A 3L [n(%) ] 0.200 0.889
FH M 18(37.5) 48(36.4)
B 30(62.5) 84(63.6)
W2 WBC[n(%) ] 4.608 0.032
< 10X10°4M/L 26(54.2) 48(36.4)
=10x10°4~/L 22(45.8) 84(63.6)
WIS HB (%) | 4.972 0.026
<90 ¢/L 29(60.4) 55(41.7)
=90 g/L. 19(39.6) 77(58.3)
W PLT (%) ] 1.480 0.223
<100x10°4~/L 30(62.5) 69(52.3)
=100x10°4/L 18(37.5) 63(47.7)
ALB[n(%) ] 23.986 <0.001
<35 gL 26(54.2) 23(17.4)
=35 g/L. 22(45.8) 109(82.6)
Fhet 20 M e = FF ] [n (%) ] 23.132 <0.001
>7d 38(79.2) 51(38.6)
<7d 10(20.8) 81(61.4)
ANC[n(%)] 8.665 0.003
<0.1X10°4>/L 40(83.3) 79(59.8)
=0.1x10°4M/L 8(16.7) 53(40.2)
FEBERH (d,x £ 5) 49.40 + 12.40 44.49 +7.78 -2.881 0.004
fERBES (16,5 £ 5) 9.93+5.53 7.52 £10.31 -5.496 <0.001
PUERSHTIIC,x +5) 1.78 +2.34 0.66 = 0.76 -5.927 <0.001
FNHRRTEARBUE R A (IIC,x £ 5) 222 +£3.15 0.84 + 1.06 -5.494 <0.001

10.726, P=0.001) . 47 40 o ke = 4522 F 0] > 7 d
(OR=3.697,95%CI:1.393~9.816, P=0.009 ) &1 5 2%
S K A T R A ST fE R TR R (B2 3) 6

3o #

FEALST AN]SR Y SR B R Gt 0 A5 /L

TET I JRR g Py DRSS , 246 K 22 B0 LAE 2 A0y 7 i Rt v
WE L UIBRGE JBG B R AR R kR
o G B 2GR AU IR BE LT T, 5
M ALL VA7 20O /2 S 208 LSE T 2 A
CCCG-ALL-2020 75 % A &A1 LR , 1 T 5 PR 1%
T3 5 T E A I B 00, A B — €
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Table 3 Multiple logistic regression analysis of severe infection during induction period
iy B Wald y P1E OR 95% CI

G 1.031 6.057 0.014 2.804 1.234~6.375
ALB <35 g/ 1.549 13.601 0.001 4708 2.067~10.726
PR M = RRE2RT ] > 7 d 1.307 6.886 0.009 3.697 1.393~9.816
B -4.784 29.475 0 — —

fe ' E o ABRIE /34T T CCCG-ALL-2020 J7
AEIRYT ™ R AR P R R AR T B
Ay AR a5 LA B e S R R AR R 2R

ARG ALL % S G267 W1 0H] , e i Bk
KRN 95.74% (1807188 ) , LI 3 JE L (40.5% )
B UL, 5 AR T 25 SR 2L, b il s f =
B DA S it R B K T L I R I AT R AR
FAAAT B B AR SR BRI T, 75 5 5% gt ST I W% 3 T
Yo RGO LR BE DRI T (KA AT 2
YIS B ASAT O o IRA, I e 3 B0 T
We B, L BB AE LT Bis 555, T BT IRGE |
L - e 0 22, YA AR 25 2 /e Al L AR
SEEI A YR LA Y BRI B LR
Y R AN B 5 R SR R 30 AR IR 5 R 24 89 441
R (28.4% ) I AR E B A SR AL X U BH 7R 1R Y7
o, TR L BTN REAR T, LA TSI = A R A 1Y
T ST , SR 11 ey 30 ¢ B mT E T 2w+ BRAS B J
DR e 4 T AG A A5 Bh T St g BRI IR el 42
EEXTPEIRYT o MR TH AL T B LT ALL
VR, UL, AE AT R R 2 DI oG L
RIS , 45 B (0

TEVE 7 &k B R, 5 LA UG DL G N
F, WM E R LG R SFA A R T
b, 23.89%(43/180) i) ALL f8LTES S i 4
T VIR A0 5 EEYE, GRS G H
B Y, X 5 R 2B MR E R E KBS T B0 A
Hom M G IR A O TEL IR TN AR R
i, iy R o B AR LT AR I T ) R
. W5, 77 ESBL G H R 1k 60%(12/20),
I, 75 ORI R G i B LR UGB T
WEE R — ) g R s SIS hiAE R . 4K, M
T PR A0 i gl = B TR e 0 31 R B R B
R YAERMHERE, SRR RE T LA, )
T8 P AR R T A B, 1 B BT B
259,

Aty B CCCG-ALL-2020 J7 2 4k7 i s L
TR A YR BERHE A 45.8 d, K alE B

RITAEIRE R . 1T ALL B A 5 Rk 1 , 2%k
LR 8, R KT A 2 I R E ]
A WFICRE, BB R AN E T B 4
T ARBFGE A AR E R L,
Yy L6 B hn 2.41 J3 00, SRR AR B
KA BRI 1.39 J5 o6, B, A %0 b ™ 5
YU % He 4] ALL VAYT iUA 1 e

RIS 25, PG ALB < 35 /L H i 4
Jif fe = F 2t E] > 7 d & ALL B S 2200 0 & A2 ™ &
AL el R R . SR, h el
JUARTF 58 B 50 A, o 1t 2y B 52 317 E 9 i), o
255 B L BTG R 43 )2 08 ALL I & ™ 5
B fER N R 22— ABFsE T ALB A R mE i
ORMH. ALBREEFEIAL ARt RpeRasmE
PIbni )t o R AR SO R IR A R T ) 2
JL PR B0 ALB K REAI , ALB 5% FRAIC 2 BN 38
BeZHL, R e DI RE T %, L& A ™ E R
AR ST S 2 . ALB H B4 3 3 ] 3 5k 40 it P 4R
A3 SR A T 9 i 20 A 5 (R T, AT AL
RRAE , PR IERR DI RE W 25 7R T
GAR I JLT A BB LA B b Mo 2 B ik = Je%
YRR A R 5 ANC S H, Fr ks 4 i B
AR AR WEVE b MR A i )
e TR WEAE I RRAIG , B & A T o SOk diRGE
ANC < 0.1x10°/LJ& AU sk Sy fa R R 7 A
WEFE R, P E YL H ANC < 0.1X10°AN/L A e 1L
BB T ANC=0.1x10°4/L 1 Fe i, B 22 PR 2 43 #r v
KRIA GoitF 8 S T E— T H ok 41 i
i = A R Z il CRTREPE TR TR I R
Wil P R A0 i e 2 ] 118 S BRI 11 e A R 4
B SCHREE LA G R A e = A R B
S B A R R A G- CSTF il 384 v ez 4 i 7=
A IR PE TR TT RS LI R
A 2 R LA R R A iR YT AL, 45
BB RAN R

25 B AR, 78 CCCG-ALL-2020 fby7 5 & v, Jak
Yot LAY IR ) BB RAEZ — o B UL ke
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