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[ Abstract ] Objective To investigate the characteristics of adverse drug event (ADE) related to tacrolimus (Tac) in
pediatric solid organ transplant recipients. Methods The data were retrieved from the US Food and Drug Administration
Adverse Event Reporting System database from the first quarter of 2004 to the second quarter of 2023. The ADE data of
pediatric organ transplant recipients with Tac as the primary suspected drug were extracted. The relationship between Tac
and ADE was quantitatively analyzed by proportional imbalance method. Basic characteristics and signal strength of ADE
related to Tac were analyzed. ADE related to Tac in children of different ages and different types of organ transplantation
were analyzed. Results A total of 1 443 children's ADE reports involving Tac were screened, including 188 cases (13.0%)
of heart transplantation, 668 cases (46.3%) of liver transplantation, 531 cases (36.8%) of kidney transplantation and 56
cases (3.9%) of lung transplantation. The median age of children was 10 years old. The top three countries with ADE
reporting were the United States, France and the United Kingdom. China reported 26 cases, accounting for 1.8%. Infection
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and infectious diseases accounted for the highest proportion (20.96%) in ADE related to Tac, including EB virus and

cytomegalovirus infection, efc. Infection and infectious diseases occupied the largest proportion of ADE related to Tac in

children of different ages, whereas the pathogen types were different. Rejection, unstable immunosuppression level and

renal function damage were also common ADE related to Tac in children of all ages. Nervous system disease was the main
ADE in heart transplant recipients, while infection and infectious diseases were more common in liver and kidney
transplant recipients. Rejection was the most common ADE in lung transplant recipients.Conclusions ADE related to Tac
possess different distribution characteristics in different types of organ transplantation. Extensive attention should be paid
to individualized drug monitoring and risk assessment in pediatric organ transplant recipients, thereby optimizing Tac

treatment and reducing the risk of ADE.

[ Key words ] Solid organ transplantation; Children; Tacrolimus; Adverse drug event; Infection; Rejection; Food

allergy; Nervous system disease
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Figure 1 Adverse drug events related to tacrolimus from 2004 to 2023
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Figure 2 Systemic organ class of adverse drug events

related to tacrolimus
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Table 1 Top 10 adverse drug events related to tacrolimus in terms of signal intensity
ADE AR soC ROR (95%CI )
SRAA G BV 18 EREE W] 2 166.56 (1288.90~3 641.86)
JC A R P A 5 R A% BBk 739.95 (296.31~1 847.83 )
i3t 18 B 7 R G 294.27 (183.78~471.19)
WLk 4 JHF IR GE 5% 280.89 (103.66~761.08 )
S LA e 8 RV Stk KRR B (G SRR A S AR ) 277.54 (137.15~561.65 )
R A HE RS S 47 BPERGIRIR 269.55 (201.38~360.80 )
T P A 4 BRMA RGP 240.18 ( 88.85~649.24 )
AP 28 N E 236.71 (162.45~344.92)
TERR AN PELS ) R 7 B R G p 220.65 (104.12~467.60 )
EBJ#E ILAE 19 TR J 2 Y2 P 21531 (136.45~339.75 )
x2 ESIHET 10 P REREXGYARES
Table 2 Top 10 adverse drug events related to tacrolimus in terms of signal frequency
ADE (EREZ L8 SoC ROR (95%CI )
EBJ #EIE 79 I Rf= Y2 135.74 (108.53~169.77 )
KA 70 A BRI K 43 2 LA T BN, 2.02 (1.60~2.56)
HEFF SOL 63 T RGP 81.92 (63.83~105.12)
AN KF T 62 BRK A 209.21 (162.40~269.51 )
T bk L 2H U A P 60 RAE . BVERAERCRBI R IR (RS EERAE AR ) 140.15 (108.45~181.11)
PRES 60 BRPE RGP 62.27 (48.24~80.37)
WA EAEH] 56 A BB S 0 24 AL A T BN 3.50 (2.69~4.55)
L4 AR i g 48 I Rf= 2R PR 29.77 (22.40~39.57 )
WA AR HE e S 47 VLSRR 269.55 (201.38~360.80 )
UK R AE 46 BRME RGP 2.65 (1.98~3.55)
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Figure 3 Systemic organ class of adverse drug events related to tacrolimus in children of different age
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Table 3 Distribution of infections and infectious diseases related to tacrolimus in children of different ages

TRAF I B HAR I B AR B

APE E5%% ROR (95%CI) EEHEC ROR (95%CI) 5595 ROR (95%CI)
EBJR R IMLAE 17  569.31 (351.31~922.61) 20  99.05 (63.71~153.99 )
EBJi £, 48 244.14 (183.12~325.49) 11 57.99 (32.04~104.96)
i B R e 10 113.20 (60.73~211.00 )
ZRORTEACHEE 6 90.18 (40.41~201.26) 12 180.24 (101.98~318.55) 13 209.38 (121.10~362.04)
BKJ 75 B 7 7471 (35.53~157.09 ) 9  95.54 (49.58~184.12) 10 113.80 (61.05~212.14)
U R RY S 4 24.99 (9.37~66.68 )
L 4 P 1 R 12 21.84 (12.38~38.53) 19  34.46 (21.93~54.15) 17 32.99 (20.46~53.20)
(FEX R 5 18.58 (7.72~44.71) 4 14.75 (5.53~39.35) 5 19.76 (8.21~47.54)
R N 9 6.41 (3.33~12.35) 4 2.82 (1.06~7.53) 8 6.06 (3.03~12.14)
TR 22 ) T Iy 4 5.80 (2.18~15.48) 9 13.92 (7.23~26.80 )
T 4 4.90 (1.84~13.06)
JHeHEAE 17 4.48 (2.78~7.22) 17 445 (2.76~7.17) 10 2.79 (1.50~5.20)
T2 BR DR 4 3.42 (1.28~9.12) 8 6.80 (3.40~13.62) 7 6.37 (3.03~13.38)
PR T R 5 3.27 (1.36~7.86) 5 3.24 (1.35~7.80)
e B AH I 7 11.71 (5.57~24.59 )
P AR 5 4.66 (1.94~11.22) 4 3.99 (1.50~10.65)
PR e i 5 15.95 (6.63~38.38) 4 13.66 (5.12~36.44)
2RI T INLAE 5 230.95 (95.63~557.76 )
KIE 4 4879 (18.27~130.24)
N v 4 257.66 (96.11~690.73 )
ith 2Rk g 4 15.80 (5.92~42.16 )
LR 4 3.54 (1.33~9.45)
AL R IR 4 10.50 (3.94~28.02)
R PR 15 2.84 (1.71~4.72)
T R 2H S A 9 22562 (116.88~435.50)
ATHEEE 8 246 (1.23~4.93)
JrBK Ay ke 7 47.03 (22.38~98.86 )
YL B kR 7 416.24 (197.01~879.44)
AP 5 18.46 (7.67~44.42)
SR i B 4 16.98 (6.36~45.30)
a7 R e 4 16.18 (6.06~43.15)
F 40 R 75 MUAE 4 33.76 (12.65~90.10)
STEAT R 4 171.08 (63.94~457.77)
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Table 4 Signal frequency of non infectious and infectious diseases related to tacrolimus in children of different age
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S0C {E548 ROR (95%CI) {5545k ROR (95%CI) {5544 ROR (95%CI)
R, W
AR EL L2 AN BH ) s 262.34 (190.01~ 73.85 (40.80~ 79.1 (43.69~
AR (AFEFRIR AN 362.20) 2 133.68) 143.20)
AR )
P %S - -

} e e 215.49 (141.32~ 174.42 (109.49~ 229.22 (150.30~
BRI AR 22 328.60) i 277.84) 22 349.59)
e s 4 6 424.36
;gﬁﬁ%Mﬁ% GoE R GINR 18 (3817.34~

10811.82)
gfﬁ%ﬁxa s R 16 @%&ﬁ?ﬂ%

VA .

LB IREANLE BRI RS 10.56 ( 6.46~ 9.82 (591~ 2.79 (1.05~
HHE T AR 17.27) 15 16.33) 7.44)
ek B iz T H 2R 10.13 (6.20~ 3.13 (1.30~ 2.68 (1.00~

Pazay
i3 222,957 BT S] L 16.58) > 7.52) 7.14)

2B PEBR K 25 2.76 (1.66~ 2.92 (1.79~ 491 (331~
AR gy 15 458) 16 478) 25 7.29)
AN 257K N 34479 (203.09~ 286.79 (158.05~
Ve (% HROE B 585.34) 1 520.41)

HRMRRG 42.46 (25.09~ 88.12 (61.04~ 54.94 (34.06~
PRES PR 14 71.85) 2 127.21) 17 88.60)
S, HRMERG 2.21 (1.28~ 3.55 (231~ 2.17 (1.23~
PRI SAF ] 13 3.81) 2l 5.46) 2 3.82)

. 2.28 (1.44~

f =21 LR
JRykt AT BEE B /N B PR FR S ’ 290.33 (177.02~
ERAE AL o g 476.18)

HEF 2 o R » 53.(;79 ; ;1).36~ iy 60.2998 é 26).84~ 33 134i795() (2 695).43~
1l A Y -
5 DR 43 = %&gﬁggﬁ 16 5'798 4(53)'53 14 541 (3.20~9.15)
L7 UEFF 5 Fe Sies 6 2'652 53(41518~ 12 5'292 2(02)'% 15 7.00 (421~11.63)
| A z . 13~ . 12~ o A4~
R %%%%?%ﬁ 5 1?;?3 i 1?;?2 s 2?;T4
o 4 B PR s 8.23 (4.77~
WA itz 13 1420)
R IR 7)) 5.17 (3.00~ 3.55 (1.84~ 5.07 (2.88~
I o p 13 9 12
NPT 8.92) 6.83) 8.95)
0 SRR RIS SRR R B T 10467 .

TE ARG AT IE R B QAR 1 AN [ A7 L B e Jit

PRENZES o0 o WFFERW LB RIS L S RGEHI K
B HHEEREROAC, A, T R B

MLE AR RZ A B, HARE R G K w

/B
32

AR AAE—EREAETL, FR Tac KHAB RN
i 250

Wl S TE TR, TR e S R G S



- 588 HWEHBH $15 %
W R
‘ } W GRS
W (ARG W S RGO
(s W (i R
W RS (YL
R 2 D E PR A2 A
W OB R e P
e E e A2 R W A, TR
[ JEU e e CufFRERRIELAR)

ATFRHEIRFNEL LK)
YIS
L eSS N e
W Bk
W U TR
I BB MR
W BT RSD

@

u ‘%E&«Mﬁgiﬁﬁfrﬁ

kit

= BB K 2R P

[proeone

W EEs

W R R G

W U

R S e
ORI

W 1 SR e

W R W B

W LR

W R e

©

WS MR
B s RSO
W LR RS
B (R
W 0 S
ﬂ}l ey
W OB

W RGN
B B RPN

AP MRS RIS
| Eeosioziy
eSO
B PR IR RGN

TE: A B DHERSHT; B KIONAFRSAE; C KOA'ERSHE; D KRS AR
B4 ARBESEXEMERAAXFIRANEGHHRERES L
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