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[ Abstract] Objective To explore the analgesic regimen of children during an infusion of GD2 mono-
clonal antibody naxitamab. Methods For this retrospective study, 167 naxitamab infusions were administered
in 32 children with refractory neuroblastoma from August 2021 to February 2023 at Bo’ao Branch of Hainan
Women & Children’s Medical Center. summarized the characteristics ,location , duration and adverse reactions of
pain caused by infusion. For relieving pain during infusion,a protocol with oral gabapentin as base analgesic was
formulated with an intravenous infusion of potent compound analgesics. According to the uses of different analge-
sics, they were divided into three groups of fentanyl,esketamine and hydromorphone plus esketamine. The over-

all target was pain relief as judged by FLACC ( Face, Legs, Activity, Cry, Consolability) < 4 points.
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Results The number of occurrence of pain (FLACC score =4) during a single infusion in three groups was
(3.17 £1.23),(2.98 £2.18) and (3.07 £2.02) respectively. No statistically significant differences existed
among three groups (F =0.413,P >0.05). The average time of a single infusion in three groups was (63.4 +

32.6),(59.7 £45.6) and (64.6 +48.9) min. No statistically significant differences existed among three

groups (F=0.811,P >0.05). However,in the hydromorphone combined esketamine group,the dose of esket-
amine of mg/kg was significantly less than the dose in A group[ (1.22 £2.68) vs. (2.64 £2.36) ,P <0.05].

No significant difference existed in the incidence of major adverse reactions among three groups, such as low ox-
ygen saturation[ (28/51),(33/62) & (26/45) ,x* =0.462,P >0.05]. The number of cases of low mean ar-
terial pressure was [ (36/51),(39/62) & (23/45) (x* =0.689,P>0.05)]. Conclusion Oral gabapentin

as a basic analgesic plus an intravenous infusion of fentanyl or esketamine are both safe and effective for pain

bouts due to an infusion of naxitamab. And a combination of hydromorphone and esketamine can also achieve

excellent analgesia.

[ Key words] Antibodies, Monoclonal; Analgesia; Molecular Targeted Therapy; Surgical Procedures,

Operative;; Child

Fund program ; Construction Project of Hainan Provincial Clinical Medical Center (QWYH-2021-75)

DOI:10. 3760/ cma. j. ¢cn101785-202303043 -006

Naxitamab Jg— F}r# ] $ 22 5 F7 5 ( ganglioside
D2,GD2) (i N IEA B sg RE BT 1A, 38 2oL 5 i e 4 i
T GD2 U5, 51U BT S 1 40 M 2 1 S 1
IS T R G MR R ST, M35 2 2% B8 e
ANMLAYS B o P RE AR R )N 200 A e AR R
T S5 MR A M R 1R S GD2 U, IR Naxitamab
AR b3 R M AT 25 . R — AR
GD2 Hifk 3F8 & B URIE R, A n] REVE 7 A AL
INBRBTLR S 1 A AR SR, B R N R
PUIAk chl4. 18 AL TG R . 49 TR
TRk Ja , W58 N GUORE /N B S E 3R
A AN I A NS BREE B 454, 3R 4% T AL
) GD2 LA Naxitamab F45 A AR o
AL LB PR A L T Sy BE A B Naxitamab
RE A0 M - 15 A0 M 4 v R T (granulocyte-
macrophage colony-stimulating factor, GM-CSF ) %} B%
TEIRYT 2 B B 0 2 M B 0% ik w8 155 AR 1Y
02 R BUMEVA P e fe P 22 B A0 R AR L R AT Dk
TEIRTT 7 BB 2 (B AR 7 9 ) B AN RSO
(e AR ML U R 28 BB K M R A
JUHIE R TE 5 1R i R IR S R MR ) © 0 TR E
IRTTREA WA 58 LAY SC B IR 3R o e obh, i T AN IR
IR G VERR A ), # o 2 0R 155 088 LAY S
JEA REPRUEIG YT A 58 o ASF 5 38 i X be #h 22
A0 g8 8 )L Naxitamab iy 73 39 8] 7 FH A [ 46 9
T3 S A WSO MUAS RO, 1§ A4 Naxitamab
B T S TR] 5 A R R A R B A R AR 2 4 B
i R

BAREFE

— MRS

ABIFFE N IR AIF 5 (AEER A B 1 i S 1
FERBATIT 28)  WEFEA Gy it i A A 2 )L s s 2y
HUD TR S Be e 2021 4F 8 ] 28 2023 4F 2 J] 1) %)
32 METG M pl 22 BE Al i R R L BT BEAT Y 167 X
Naxitamab $i73J7 B2, N AbRUE: OXFREFEIRIT %
PR SR A IR ik B R E I A R M 42
BEZ I 5 OMEVR TR B B B e G i 28 B 20 R
QR =1 % ; @RMED S MESYTR, HEERiR
W s OFFAE PR 4B R0 BESM I I i bt s 9
WAL T SR IT s DFFAE U A= A 35 B P s @
T I Naxitamab R ECRET: GD2 $iAGy 7L fi
HILA B F 4 (common terminology criteria for ad-
verse events, CTCAE)4 iz i ; &FELE CTCAE
>2 I FE AR T DI Re AT (BRWT 7 52 45 DA Bl &
BLJFDIRE B D RE S AN 5 ©F it AR v ik R
CTCAE 4 it b AT U8 984 09 191 W) 7. RV &% Oy
2 BRI R, NI AARBETE ;. DA 51 517 J5 9]
AT AR R B FLACC 4y =4 4 PR , ok
GSTHRA, LT LR, 1% BRI HEPRE, 9 K
Naxitamab 473 J7 FERE 5 , X 40 A 158 ¥K Naxita-
mab B TEST R o AR A R E K R B 25 W)
KR 3R 3 21 25 RS 51 9k 3 Ui 41
62 Y, S Ny i 16k 75 3 M SR R 26 45 I, ASIESRY
Cagnt A AL LEEy PR 2 i 2



632 WaBRAN LS 2023 £ 7 A 22 5% 78 J Clin Ped Sur, July 2023, vol.22, No.7 |G

# (HNWCMC {25 2021 45584 | 5 ) , A3 B LTE
eS0T th P N R W 2 A

— BRI

(—) T3

PRI L B DRE M O A, e Tig s
2T S i 0. 15 mg/kg #HE, RIS LLO. 1 ~
0.2 mg « kg™ - h ™ Ll Dk A g i dE R
F4EfF Ramsay PE07E 2 ~3 47,

() BURITR

AN PRI 12 R A H 58 1 P Re, %
ZURIT S DAL b BAYTRNG 3 KITIR, AR
i GM-CSF HETRRSS 12 K J7REEE 4 RITh
REMRANEEE T 10 me/kg, 7 H PR, [k 27 e
12 KA RERIERUR 5 B P READE 8,10 12 K35k
{1 Naxitamab 1 ¥, 7555 0 3 191 () AR 48 70 4R ] =
FIAN TR B 25000 7 SRt B AR R A0

(=)t

K IWFFERS QAT B B E BT, AR B
PRI ANTE] 43 3 A OIF KIGH (F 4) 24
FLACC 373 =4 3 U B8 DK R 1 25 K e 1~
1.5 pg/kg WEES min, PSR AN ZEFFHE N pe/ke,
HF FLACC ¥4y <4 41, 2 RHEH ., Q3
JcHZE (A 4H) : 24 FLACC 353 =4 43 W] By ki
VEST SRR 0. 5 me/kg, WLAE S min, YA A 22 fift )
FEB N 0.25 mg/kg, FF FLACC ¥4 <4 43, 2 FEd%
] BEU N MEFR A S S 28 (H2H) < %
FETFAAHT 15 min FAUCHH BRI S HERR 10 pne/kg,
haTEIE] B FLACC 3E5p =4 73, Bk T 0. 25
mg/ kg A ST SR 2 1 P, WL4ES min, P A 52
FRIUFEIE TN 0. 25 mg/kg, B F FLACC 3173 <4 77,

(79) WL bR

L BEFFPEAL RJH Ramsay BEFE 23, B
JLTEZS g A Ramsay PPOr i sh I 7E 2 ~ 3
3, IC 5 A B T P SR 24 WK R e Y L
FR e AR W [R]

2. BRITAE R FLACC IR IF M A K
FRREEE 1573 X [H] 0 ~ 10 43, 1573 1 AR A E FoK
SR I i A e e A v A 2 T S (]
R RN (FLACC 32y =4) 59U Sy T
ST PG (min ) B 1 SR 24 6 it 5 A SOR AR i
FANIANEE (pulse oxygen saturation, Sp0, ) <94% , -
Y15 bk [ ( mean arterial pressure, MAP) T [& > B
{E030% , Hh BRGNS 5 1 (B ) = [MAE | K28 oK i X
I R IAEEAN RSB

= Gt ab

SR SPSS 26. 0 #ATSE A0 Mo ARMIEZS 2>
AT BT BORNA & 5 R, =418 BRI R
T5 22 Mr B ZE AT GE vt 2 SO SRl - 4 1)
PYECBER T LSD-¢ A6 56 5 AN AR A 1 285 73 A3 A -4 B2
BHAM(Q,,Q5) =, =R LR IR A5 5 71
BOPORHE A AR, LRI L BRI X R
Ko ul Fisher R LR 1%, AR A oIt 22 8 X
St FALR I LR T X Ayl P <0.05
EFRAGIFE L

% R

SRR AL S G e 2 | SN M A ST AR
JHeTZH =20 8 LR AEIE 73501 Ry 4. 57 (2. 37,5.64) % |
4.84(2.72,5.86) % 4.84(2.59,5.58) % , 2 %T
Giit i L (H =1.453,P >0.05) ; =41 LI9AE
Sy (16.1 £6.2) kg (16.7 £5.5)kg, (16.2 +
7.6)kg, ZRIGIT¥E N (F=0.845,P>0.05),
2 BIFEER 4 Yy y R Hh A ER AR AR T B AR
F AT B A B I STR , B K T IR AL S e i
)35 315 min;2 BIFERITEZS S 8 h NG 42
TS B9 1 AR R 94 6% (158/167) X 1
BITEES 3 ~5 DYFFERY S IR Naxitamab T # ok
HH BRI S PRI , 56 4 AN i S DK S AR 24 AR
R, R RO BT A R s B AR RCR , B4
FRORFHIE B G 1 WO R PR 2t e 25 )
i AR F] 15 ~20 mL i, 4% 50 mL/h {5
R ITIE )5 15 ~ 35 min, KA F K 93% (147/
158) . e Naxitamab fi Vi )5 , IR 2 75 Fr 25 LA K
TR [A] 4 40 R B O v T 5. AR BIE S Y
Naxitamab i 71572, WA 3 1950 135 2 I [R] e <
AN HES RS 3 he

— A EER YY) S S R R I [ H R

B =2 B LB R4 ) 72 Ramsay 70 2 ~3 73
B, 58 GBI 4 13 Naxitamab I i DK 25 i £ 119 6 71
A5 F 4H(0.31 £0.05) mg/kg . A 4H(0.32 =
0.07)mg/kg H 41 (0.29 +0.09) mg/keg, =7 LG iT
FR(P>0.05) 5 A - B 25 ) 3 R 58
S PRIE AT IR X A IR R [B) 2 F 41 (23.4 +8.3)
min A 24(25.7 £9.2)min H 2§ (24.6 £8.5) min,
ZEFIGITFEX(P>0.05), W1,

AR T ST AL AR

i VE I 9] PR ( FLACCRE 3 > 490 ) A AR



B Lo Ras 2023 6 7 B8 22 %8 78 J Clin Ped Sur, July 2023, Vol.22, No.7 £ 633 -

R AUEAYEM 2 R0 R LT S s
P25 B R RS R (A ) LR (2 5)

Table 1 Comparing total sedative dose and recovery time in

a single infusion among three groups(x +s)

gl DRk (mg/kg) FR B i) (min)

F4l(n=51) 0.31 £0.05 23.4 +£8.3
A4 (n=62) 0.32 +£0.07 25.7+9.2
H4(n=45) 0.29 £0.09 24.6 £8.5
F {8 0.214 0.796
P1{H 0.583 0.455
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F 4 (n=51) 3.17+1.23 63.4£32.6
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Table 3  Frequency of adverse reactions during naxitamab infusion among three groups(n)
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151 Sp0, <94% > LR 30% g B2 K MK R
A#H(n=51) 28 36 15 44 7 1
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C#H(n=45) 26 33 13 37 6 1
! 0.462 0.689 2.199 3.067 0.689 2.519
P A{H 0.631 0.709 0.333 0.276 0. 709 0.224
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