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Analysis of the Efficacy and Safety of Pamidronate Disodium in the Treatment of Osteogenic Imperfecta in
Children
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and Disorders, China International Science and Technology Cooperation Base of Child Development and Critical Disorders,
Chongqing Key Laboratory of Pediatrics, Chongqing 400014, China)

ABSTRACT: OBJECTIVE To retrospectively analyze the efficacy and safety of pamidronate disodium(APD) in the treatment
of osteogenic imperfecta(OI) in children. METHODS Children who first used APD at the Children’s Hospital Affiliated to
Chongqing Medical University from January 1, 2014 to June 30, 2023 were selected as the research subjects. The growth and
development status, improvement of bone metabolism and biochemical indicators, changes in bone density(BMD) and fractures,
and occurrence of adverse drug reactions(ADRs) before and after treatment were compared. RESULTS A total of 14 pediatric
patients were included, with a median age of 5.16 years. All children, regardless of the duration of treatment(1, 2 years, 3 years
or more), showed significant improvements in height, body mass, and lumbar BMD compared to before treatment, while the
average number of fractures per year decreased significantly(P<0.05). After 1 year of treatment, the alkaline phosphatase
significantly increased(P=0.024). After 2 years of treatment, the total 25-hydroxyvitamin D;(T-250HD;) significantly
improved(P=0.014). After 3 years of treatment, the Z-value of height significantly improved(P=0.036). The most common ADR
were fever, skeletal muscle pain, asymptomatic hypocalcemia and hypophosphatemia. CONCLUSION Pediatric patients with
OI have good tolerance to APD treatment, with increased lumbar BMD and BMD Z values, reduced fracture rates, and improved
growth and development.
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Fig. 1 Case screening flowchart

F1 APDEITILEOIWET A E

Tab. 1 Effectiveness of APD in the treatment of OI in
children
A2 Lol 4l =}
ﬂ:ﬁg/y VH?J_)IJE(()mg kg_l/q: 5 Hij( éﬁé’i}f}ﬁ%‘
60 mg-d )
2<AEiR<3 0.75 mg-kg™'-d™ HELHIE 3 d 3IMH K
=3 1.0 mg-kg™"-d™" SELERTE 3 d 44MH 1K

H: APD DAKBE RS K FEAM A MRS . ) 0.9%5 kA FE S R B
HEWE <01 mgmL™, ZEHMH>33h, HHi<18mgh™,

Note: APD was fully dissolved in sterilized water for injection, diluted
with 0.9% sodium chloride injection, the highest concentration did not
exceed 0.1 mg'mL™", and slowly dripped for more than 3.3 h, the drip
rate did not exceed 18 mg-h™".

FAAR BT 1 v A7 £ 0 3 n 5.77 em(P=0.002) Fil
3.25 kg(P=0.002), 13.42 cm(P<0.001)F1 5.25 kg(P=
0.008), 7.52 cm(P=0.001)F14.25 kg(P=0.012).
AN ALP 7236 77>1 4EF1 T-250HD; 723697 >2
ERBESREMIL, ZRAGIEE L P<
0.05); HAHCHHESR PTH, T-250HD;, LI AA:
fRFRPRINES . MBESE, ZRWLHEIIFE L, 245
R 4,
2.3 watk
14 Fl#JLIHEZ 101 ¥k APD 697, k4

T2 OlRILEZAPD ATH EEXRERERN
Tab. 2

ADR 99 ik, HAEUIRITI & LE 49 BilK . i
LY ADR VARBEIMAE . AIRES MAE , DAR R A
HEALRAZE, 458 WE 5. AT ADR ', &
P & AT KIBITR; EEAE 7 Flk.
TURFEREIR 7 B, S BIA 5 Ik 4 Ik kTR
HUGRITE . A s LA 18 Bl 92 5 B
W, R 7 BIR . 1 B TR RIRYT I
3 g
3.1 APDBY7JLE O1 WAk

HHT, EHNMT APD J897 JLIE O M3 i
FlfE, FEHACRE . WRITIT R MR IA AR, HEK
WINE TR B I B KR S O DA A A
. Marginean Z£PHRE T 9 4] OI 4 3 N H i
 APD 1 mgkg (BH4F 4 mg-kg™), FFEHAYT 3 4F
Ja m TR BN D2 F(Z=-2.375, P=0.018), Yazan
2R APD 4 3 MAIE 1.5 mg-kg (B4
6 mg-kg WIAIT R, Jit Ol MR # HEH4E
SR YT BB R TT T 0 BE AR (1.53+41.38 vs
0.57+0.77, P<0.000 1); PFEAIRITRFLLET R B3
MsEm &I, RIT 5 AERAE P EIT R EUR E T

Improvement of bone density in children with OI before and after treatment with APD

2 n=14 n=12 n=8"

- ek WIT 1R PIE BT 2 4RI PiH Bk WIT3ER P
Bt/ 1%/ 9/5 9/5 - 8/4 - 6/2 6/2 -
W% 5129, 8.7) 6.1(29, 9.7) - 5.133.0, 9.1) 7.1(5.0, 11.1) - 46(3.0, 82) 7.6(6.0, 112) -
LigB%BE/gem™?  0330.11 0.400.11 <0.001  0.34+0.11 0.48+0.11 <0.001  0.32+0.08 0.47+0.14 0.001
B Z i) -3.624128  -2.63+1.06 <0.001 -3.56£136  —1.57+0.98 <0.001 -347+142  —1.71%1.45 0.002

T Lo BBERRE 14 BHES B . i A 2B LESIRIT>3 4F 9 B, | BIRITH B A
Note: L., BMD indicated bone density of lumbar vertebrae 1-4. "Nine cases of pediatric patients with osteogenesis imperfecta were treated continuously

for more than 3 years, and one case did not undergo bone density examination.
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3 Ol B)LEX APD TR EREITIE L
Tab. 3 Fracture status of pediatric patients with OI before
and after treatment with APD

— RETIPY =]
T — 5F$i’>]"ﬁ”fﬁjf§ﬁ/ﬁ('$ A

ey gl Wt P{H
0~1 4F 0.70(0.45, 0.97) 000, 1) 0.039
1~2 4 0.650.41, 1.01) 00, 0.75) 0.015
2-3 4 063045, 1.11)  0.16(0, 0.66) 0.021
=34 0.76(0.36, 1.15) 0.25(0, 0.50) 0.018

[#(P=0.048). Lindahl "4 18 APD 4 H i iE: (7l 3
AH:10mgm™ A7 B3 H: 20mgm™ A7
ZJE 30 mg-m™- A7, 2 AR SRR T RN I
), SIRIFRTAIHE, &5 O1 ZEIR YT 5 W RT AT it [a]
AL 2, 3, 4 R 4 ER)BITRY D E T
(P<0.0001) , Choi % U i APD % i
1 mgkg'-d", #Zk 3d, & 4 M 1 KREHE
9 mgkg™), FEIAIT 2.53 4F, AETHFITRE D
FH 0 (3.2£10.5 vs 0.4+0.8, P=0.008), #Kifi,

Mohsenzade Z51' 26 5 APD £R4EI677 <3 4FE MR
FAHLE, BIT>3 S BRI BN (P=0.047);

HEWIRE 3 APD {877 FIl APD 677K 5 AR B
P ST RO . 4T O 3%, APD JRY7 IR R
G A i 5 B R AR A2 67 AR S M (P=0.009 2)1'Y A
W52 K APD H4E 9 mg-kg™ M REFE 1), S48
JTHIFRLE, 1Y R T A A A (1, 2 4F ) =3 4F)
(AR 35 B T R B Bl 3 AR (P<0.05) o BFFFT A K
BB IR e HE AR 2 4F) & AR B A UL,
FEAAFAEIRT TR B8, JR77 i) & A
Pr3:3 APD JRIT IR (—RESR BT A S 1~3
A HZ), WA L 5 i APD G570

F4a Ol BILEZ APD BRI B AKX A A LEREL

WA & X R BRI R RT3
WIELFERE T ARG HIRYT 2~3 AEAHENRYT 1~2
AR B TR EGHE — 2> (Z2=-2.070, P=
0.038)I 45 s Wit —PUESE TIRYTHT 2 4F APD
TR AR 5 RS BT 2 BT 8 7 SR . SR
BIT 2 AEJE, AR IETEE 6 B TR A A T
%, APD JRIT AU R B AF 1 IR (T 4F
3mg-kg ™), JFRLUIRIG LA RLLERE, AR
Profhnm s, ke T P RS & APD fiii:
S YR BT A XU

ARG A BILEITA B RS, 2 k=
3V S5IBITRIA L, Li4BMD. BMD Z ¥4y, &
AR EY B ERS, ERA%IT¥EX
(P<0.05). Bejhed %M1l T#% APD {77 4 4F
(LI Ol R SAREZIRIT B E ML, &85
ZFY10 cm, AFFRWER, SIHITRIHL, I8
¥7 3 4E)5 B Z (H(P=0.036)FIA T i Z {(P=0.008)
P Bkat; 3R o1 LAz APD /Y7 )5 vl 5K
AR IE T
3.2 APD HTJLIE O &4t

APD j/¥7 )L OI £EE MATJE T8 UtiH 5 2y
g, HZeMEAEE . BRI MEE R N
IFE . AR AL B Y758 ADR, APD AHC Rl
HIRFE KA R R R AL . FRHAYT .
FRE | B2 AT BB R PR A P A BRI
JLE Ol BE FHEIIERGE, A FRiE2Z
APD JRITHIEE, haiCE it O Aty
I AT R S APD JRIT A L

Tab. 4 Growth and biochemical indicators of pediatric patients with OI before and after treatment with APD

2% n=14 n=12 n=9
Rk WT LR P Bk WIT 2R PIE Bk T 3R PIE

A% 9/5 9/5 - 8/4 8/4 - 7/2 712 -
AR 5129, 87) 6139, 9.7) - 51(3.0, 9.1)  7.1(5.0, 11.1) - 32028, 8.0)  5.2(5.8, 11.0) -
B i/em 106.45+20.47  112.29+20.15 <0.001  107.12421.22 118.61+19.28  <0.001  101.15+19.63 120.88+19.24  <0.001
L T=WA -2.03+1.25 —2.09+1.42 0.792 -2.02+1.35 -1.92+1.42 0.280 -2.32£1.10 —-1.51+1.68 0.036
e (11.0?)(?.2256.00) (13.5%)1,.2258.62) 0.003 (11.0%)(?.2258.00) (15.872,5.536.25) 0.002 (10.7151,.533.00) (17.7252,.5;)6.00) 0.008
Rph Z {8 ~1.15£148  —0.93+1.17 0309  —1.04%1.59 -0.69£1.24 0181  -1.53£1.01 ~0.44£1.17  0.008
ALP/U-L™ 305.50+£122.98 253.50+100.18  0.024  313.42+124.51 262.67+£103.21 0.104 297.44+140.45  292.67+107.83  0.826
T—ZSOHDg/ngmLf1 20.42+8.25 21.42+8.40 0.676 19.31+7.48 24.82+7.33 0.014 17.53+6.63 21.35+6.12 0.143
PTH/pg-mL"! 18.65 17.40 0.530 19.70 16.35 0814 20.10 23.90 0,086

(7.82, 20.97) (12.67, 28.30) (1037, 21.12)  (10.02, 26.20) (6.95, 21.35)  (16.80, 40.15)
Ca/mmol-L™" 2.47+0.07 2.444+0.08 0.155 2.46+0.07 2.41+0.07 0.068 2.49+0.07 2.45+0.06 0.173
P/mmol-L™" 1.58+0.17 1.53+0.26 0.584 1.58+0.19 1.44+0.16 0.082 1.59+0.19 1.55+0.08 0.536
TE: ALP-BEPERERRES; T-250HD;—& 255 4E4: % Ds; PTH-HURFZFMME ; Ca—iM45; P-IB.
Note: ALP—alkaline phosphatase; T-250HD;—total 25-hydroxyvitamin D3; PTH—parathyroid hormone; Ca—lood calcium; P—blood phosphorus.
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Tab. 5 Adverse reactions in pediatric patients with OI treated
with APD

BRI WS IR YT (WEEER

ARRRL GBI REY S Seit B sy s

WH)/m(%) WH)/m(%)

IGREERSEH FRUERSE 0/14(0.0) 0/101(0.0)
e[ B 0/14(0.0) 0/101(0.0)

Sl 12/14(85.7) 13/101(12.8)

FURRERR 4/14(28.5) 7/101(6.9)

T EEARNE 5/14(35.7) 7/101(6.9)

L 7/14(50.0) 18/101(17.8)

B 1/14(7.1) 5/101(4.9)

S E SRR R RS AR 8/9(88.8) 16/48(33.3)
ViR AIIEnE 9/9(100.0) 25/48(52.0)

ERREIMRE 3/8(37.5) 4/45(3.8)

I L AE 0/8(0.0) 4/45(8.8)

FAHFFOA ALY Of e R E Y, 5

Eﬂﬂﬂ?%é’*%*ﬁ APD KM %Wﬁif‘ﬁ [ER/TaRN
WL ADR kI REREREIR . B ESILAE

ﬁ\a%ﬁﬁﬁ FL A T ﬁm%%1m%£?ﬁ
F—3D R SN o BT LT 35 e 1 TR
HILFArA #L(85.7%) B K442 APD JRITH & /&
TR, WO R TE AT B RS T AR SRR )
TCARE AR AR5 I (88.8%) R A IfiLJE (100%) A B
B 20 R O M BT R, B R A R AR 7
7, WG

Zi b, JLE Ol 5 #:52 APD iRyrmt szt R
I, ATLIARIE I BMD, SR, BIAIri
2 4% APD HpiE SR 5 REAIRE PTG, TG
J7 2 AP I8 ek AR B R AT AR ] sk
G KR APD fi VRS IR P KBS . A n]
Ik, AWFEAAE R Bk, Bsehm
JBCERF ST, R REFRAT B LB i PTG O S A S F
b, AR REXT LAY A G R AT vRA, . BN
A B X IRAFSY, ARHERR A AR A X B i AL A ot i
s s BETEONAREAS /N, BT R4,
K7 B O1 43 B FIG I 7™ T RE FEXHYAYTY s . A
I, APD /Y7 OI MR AR 25T iy . KA
AR BEDT MELHESE
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