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Prediction of the acute phase response of the first use of zoledronic acid and analysis its effect on
hepatorenal function
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Abstract; Objective To observe the acute phase response ( APR) after the first use of zoledronic acid and its effect on whole
blood cell count and the parameters of hepatorenal function before and after the use, and to analysis if the clinical and laboratory
parameters can predict zoledronic acid-induced APR and the safety of the drug. Methods Sixty-six postmenopausal elderly women
with osteoporosis, who were treated with intravenous zoledronic acid for the first time in our hospital from January 2013 to June
2014, were retrospectively studied. They were divided into APR group ( APR + ) and no APR group ( APR™ ) according to their
response after the infusion. The APR situation was recorded. Blood analysis, laboratory parameters, and related data before and
after the injection were recorded. Data were compared and analyzed to look for the predictive factors. The hepatorenal function was
compared and evaluated for the drug safety. Results Forty-three patients experienced APR (63.6% ). Among those, 34 had
fever (51.5% ), 18 had musculoskeletal pain(27.2% ), 12 had limb weakness (18.1% ), 5 had vomiting (7.5% ), and 4 had
headache (6.0% ). Compare to those in the APR™ group, the neutrophils, eosinophilic granulocytes, and alkaline phosphatase
increased significantly in the APR + group, but the lymphocytes and monocytes decreased significantly. Multifactor regression
analysis showed that the patients with younger age and high level of baseline monocytes were highly correlated with APR.
Conclusion The incidence of APR induced by the first use of zoledronic acid is high. Intravenous zoledronic acid is quite safe for
the liver and kidney function. Our data suggest that pretreatment higher monocyte number and younger age increases the risk of
APR, but both of them can not be the predictive factor of APR.
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Table 1 Comparison of related parameters between baseline and after zoledronate infusion (n =66)

JL 28 {H /Baseline 515 / After infusion P {H/P Value

4 411/ Leukocyte 7352 £295 8410 +353 0. 000

K241 B/ Neutrophil 4992 +276 6627 +343 0. 000

kB 41/ Lymphocyte 1733 90 1269 +86 0. 000

PR A1 L/ Monocyte 470 +21 406 22 0. 032

W i M7 41 Bl / Eosinophil 144 £15 98 +12 0. 021

W& B P R 41 i/ Basophils 151 81 0. 000

11%%/Blood calcium 2.22£0.01 2.22%0.01 0.748

ﬁ{?%i/(]arbonyldiamide 5.43 +0.23 4.52 +0. 18 0. 000

JRER/ Uric acid 313 £12 290 = 12 0. 007

JILTEF/Serum creatinine 68.2+1.9 65.6 1.9 0. 045

T 4 W5 2 i/ Alkaline phosphatase 77.7 +£3.3 92.6 4.1 0. 000

KIL AR AL/ AST 20.7 1.0 18.3+0.8 0.019

AR A IS [/ ALT 17.3+1.0 16.3£1.0 0.273

HHZTZ /Total bilirubin 11.5+0.8 11.2+0.8 0. 652

B HEHL1 K/ Direct bilirubin 3.4+0.2 2.9£0.2 0. 008

JE H/Total protein 66.7 £0.8 65.0+0.7 0. 029

H # A/ Albumin 39.4+0.5 37.9+0.4 0. 005

C Vi # 1/ CRP 13.5+2.6 12.3+2.1 0. 667

1ML/ ESR 27.0+2.7 26.8 +2.7 0. 835

R RRAS R B T (E  WEAR IR RN

* Paired-sample t-test. Data are presented as mean = standard error of the mean.

2 NI LA RO R R R A L e R
Table 2 Comparison between baseline characteristics and laboratory parameters at baseline
and after the injection between the two groups
SN2/ APR * T W41/ APR ~
HLR A/ ESE/ R/ TR/
Baseline After infusion Baseline After infusion

FEAS 5 /Number ( N) 42 42 24 24
AEIE/ Age 66.1+1.5" 70.2+1.8
R TE F5 4/ BMI 23.4+0.5 22.3+1.6
B % B /BMD -3.6+0.1 -3.2£0.1
40 8/ Leukocyte 7857 £362* 9078 +484 * 6467 +462 7242 382
s 41 i/ Neutrophil 5421 +317* 7484 445 * 4242 +491 5128 +378
R EL4 I/ Lymphocyte 1782 =127 1146 =119 ™ 1648 £ 111 1484 101
A% 4L/ Monocyte 501 £29* 372 £26 * 414 24 466 +36
W& R M7 41/ Eosinophil 144 £22 66 11" 145 20 155 £23
W& i P bz 41/ Basophils 14 1 8+1" 16 +3 7=+1
1145/ Blood calcium 2.23 +0.02 2.20 +0.02 2.22£0.02 2.24 0. 02
JR %/ Carbonyldiamide 5.32+0.29 4.47 £0.22° 5.62 £0.40 4.61 +0.32°
JRER/ Uric acid 302 + 16 280 +16* 331 =21 308 =21
HLEF/Serum creatinine 67.1+2.2 65.9 +2.2 70.1 3.7 65.0+3.8"
1 B iR i/ Alkaline phosphatase 82.6 4.1 103 £5.2% 69.0+5.3 74.0 £5.0
KA AR AT [/ AST 20.7+1.2 19.0+1.2 20.7+1.7 17.120.9"
R A A B |/ ALT 17.8 1.4 17.2+1.3 16.4 1.4 14.9+1.6
JJBZT 2 /Total bilirubin 12.0+1.0 11.8=1.1" 10.7+1.3 10.3+1.0
BLEHALLZ /Direct bilirubin 3.4£0.3 3.1£0.2 3.4+0.5 2.5£0.3°
B A/ Total protein 66.8 1.0 64.6£1.0 66.4+1.6 65.8 +1.2
H 2 A/ Albumin 39.5+0.6 38.120.5 39.1£0.9 37.5+0.8"
C R H/CRP 17.3£3.9 14.0£3.0 7.0%2.0 9.4+2.6
11 JT/ESR 25.3+2.3 24.8+2.3 29.9 6.6 30.2 +6.4

SRR P <0.05, B IC R BI4H I P <0. 05,

* P <0.05 compared to baseline. *P <0. 05 compared to APR.
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Table 3 Logistic regression analysis”

A2 B P

/Independent variable Value SE Value 95% B fi T
W/ Age -0.15 0.007 0.043  -0.029 -0.000
TRE 5/ BMI 0.23 0.021 0.296  -0.021-0.066
B HE/BMD -0.161 0.095 0.098  -0.352-0.031
1411/ Leukocyte -0.226 0.381 0.552 0.474 -2.298
K 41 B/ Neutrophil 0.034 2.206  0.766 0.514 -2.566
B AL Monocyte 0.984 0.455  0.035 0.064 - 1.905
2% 1/ Albumin -0.003 0.017 0.840  -0.037 -0.030
& B/ Constant 0.384 1.162 0.743

C IR R RN L 1 TR E X0,
“ APR™ group had rated as 0 and APR™* group as 1 within

dependent variable.
3 itig

SR g P A B — ARG F & EOBUBE R &, R4
1 K5 mg FRIKIEEST, 25 258048 1 IR OBURE R £6 245 )
FONERE , ZANE R IT B G0E 32 o 46 28 5 2otk
B BT B A RE VIS AT A5, BE AT RO AR B
JE SRR A B T B A Al R
HEREAT RIS H 25 25 I AR LA
RAFHRYT B NPE S IR Y7 B BB P I 8 4 1 3
B[ 2007 R, TE R ERZ A E F Wt T T
TRIT AL G B TUBAME
3.1 AN

7 B R AR A% v | A OSUE R 6 3 it
T e S AL W IR T ) 76 P , T TR (8RS
b, SR 5 A BT RE S S5 F 52K 15 T A A A
T, T W e, e BT B SR AN E T, (Hi e
FEEEBEIR RGO I M 2 26 , C10 7 i JL A i R
RS2 BH, Hom MRS 51 T g1k, 3 i 2
FRTHRE ki = A KRE 526 S+, 5%
FERE N, BURI0R  #, 4 B G = 1 )X
150 R a1y it O el v v [T N T 2
i F AR I R L B 4, Bl E AN — &R 51
WS ARUE S, I H & ZOSUBE IR EE /5 APR 5 3 T 4f
HAEAE B PR 2" Kalyan 25" Sk 40 & 1 o

VyOV2 T HHARAAS & FTAE by i 5 7 OB R % 5 |
AEHYAS R AR S B IS FETIIE , Vyo Va2 T 4R R A
JE AP RGEUIREME T 1B e oy B N 2Ll
BIFCZ KW EH I ICRE . A 1, S R AE
FEG R B ACAFFEL I IR (12. 1 £2. 1 h) KA
JEH45(38.6 £0.8°C) , 44 T IR R 25 )5 |, E
RIS B UM, A B ERFLRPEAS KN
3.2 M RerE

R i L sk B AR, TS 24 /e Y
2339% LUFIE 2 T REHE ), T ax 25 5 B 2145
B AWEFETE ST ERE S00ml A BRER K, i R
5 KA, AR T e, S AR i i LR
KA TE 2 AR Ak, B JC B B 2 B 4513 . Boonen
2T JORE AR B I L, 2320 4% B E LA 31
(1.3% ) NI iE HLEFF+E KT 0.5 mg/100 ml, 1 AL
BFEFRHRTE 30 — 34 ml/min B9 H BN B0 0 B, 1
PR REAKFE >2 + IR 0. 58% (13/2244) ,
S TEE e A RARAR, 4L IA) G . 2 25 S (oK
FRZH 0. 1% ZEFILH 0. 18% ) , 3% HF Mk Sk Jils 122 11
LVERE , WOR R AN 2 IR, IF D sE 6 b
g MR R I 25 T HRTE R R 2 e, Atk
RN F T RERZ M A8/ I, Bl T il - 5 T e
o7 FH AR BRI 2R 25 A G
3.3 il APR

AHIFFE TAEE X 5 AR AR AR I 43 BT LA F-4%
APR 0 PR -, (25 S 3R B 5 B %) S 36 == A A,
Ak C RN L M0 A BMI BMD FE£R (K 8 bR 1
ANREM ST HER AT APR B9 K& A2 AN AR AR 5 By T
LA I SR AT 5 APR AH G {H 3 A S
A RTA T AT A I PR3 E Stk — 255, [ 4h
Bertoldo % A WF 58 & BUELAR K E 1 25 — k4
AZ D(25(0H) D) fEFUl APR,25( OH) D 7KK
T30 ng/mL B, APR F GG I =A%, 328
XK T 40 ng/ml FBHHAT4EA R D #bFEIHIT, UL
B APR (&A= . ASBIFS rf 2B 2 0 0l FH 4 A=
£ D HR N EAFRARE R, AR REARLF I SRR
M RS R IA A R B R
>4. 15U/L SR MRS /2 APR BYFER: H & | BE
EEE)—E W AER BB AR IR 72
N FH LT B — A5 0 5 30 S v P AR S
HETA 1k, 165 T/ B A A A B 4R bR BE TR APR
IR,

ZE TR A MR R J5 APR 1 & A2 2%
B, R R BRI T LRI SRR, 2o —



874

ORI

H MG

o [ B A A

2015 4E 7 A% 21 %457 M Chin J Osteoporos,

July 2015,Vol 21, No.7

SR FFEE I TR B, IO Al PRI 26 245 4 ]

TESY e B B D RE oS B 3,

W25 v gem, FIn o HT B A Ak R A R B
TRAFR TN APR 4 &2, B s B4 M Y B 20 i 5
APR BEHI S, HA —E MG RS %M E, 75 7l
PRI Rt — 255k, HRTHASREAE A APR 11 R

PRI A T, HRE S+

[4]

PEFIN R FAT A R E 5
[ & £ X & ]

Gasser J, Ingold P, Venturiere A, et al. Long-term protective
effects of zoledronic acid on canceflous and cortical bone in the
ovariectomized rat. ] Bone Miner Res,2008,23(4) :544-551.
Eric S Orwoll, et al. ‘& Ji B A8 i 3. 35 K #E, R4, %18 dt
TR AL, 2013, 45 3 iR 181482.

Eric S Orwoll. Atlas of osteoporosis. Translation by Jin Daxiang,
Liang De. Peking University Medical Press, 2013, the third
edition ;181482. (in Chinese)

Black DM, Delmas PD, Eastell R, et al. Once-yearly zoledronic
acid for treatment of postmenopausal osteoporosis. N Engl J Med,
2007,356:1809-4822.

Thompson K, Keech F, McLernon DJ, et al. Fluvastatin does not
prevent the acute-phase response to intravenous zoledronic acid in
post-menopausal women. Bone ,2011,49 ;140445.

Bertoldo F, Pancheri S, Zenari S, et al. Serum 25-

s >

hydroxyvitamin D levels modulate the acute-phase response

associated with the first nitrogen-containing bisphosphonate
infusion. J Bone Miner Res,2010,25.447-454.

SRR, EIC R AE. ek BRI IR T 48 2 5 B BB A R0 25 )
AN BT B 2544, 2011,08 :757-760.

Zhang Qiwei, et al.

Wang Yingmin, Early side effects of

zoledronic acid in treating post menopausal osteoporosis. Chinese

Journal of New Drugs,2011,08:757760. (in Chinese)

PRl , 5 ARG, S5 U e SR B TR T T B A 2 )
BB K F AR I 3R A3 B DU IR 22 24 4 (BE 22 i) ,2013,04

681-684.

Chen Yan, Lu Chunyan, et al. Risk factors of Acute-phase

response following the first-lose administration of zoledronic acid

in the treatment of osteoporosis. J Sichuan Univ ( Med Sci Edi) ,

2013,04:681-684. (in Chinese)

FRERIH 3k 22T 45 MR IBRRR G T 48 2 05 1

WHE. hEB RF LR ,2011,17(4) :344-346.

B AR AE 9 15 PR

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Zheng Jiaoyang,Zhang Lanyu,et al. Clinical study of zoledronic

acid treatment for postmenopausal osteoporosis. Chinese Journal
of Osteoporosis,2011,17(4) :344-346. (in Chinese)

BT IR, SR, A5 I S AR T R RE B O T 1 R R R T
SR e Ak BT B A6 4y B ob BB B B 2% R, 2013,
(10) :10804083.

Jia Xiujuan, Jia Li, et al. Preliminary analysis of the safety and
efficacy of zoledronic acid injection on osteoporosis in advanced
aged patients. Chinese Journal of Osteoporosis, 2013, (10):
10804083. (in Chinese)

Lyles Kenneth W, Colon-Emeric Cathleen S, Magaziner Jay S, et
al. Zoledronic acid and clinical fractures and mortality after hip
fracture. N Engl J Med,2007,357 (18) :1799-4809.
Black Dennis M, Delmas Pierre D, Eastell Richard,

et al. Once—

zoledronic  acid for treatment of postmenopausal

N Engl J Med,2007,356(18) :1809-822.

Tanaka Y, Yamashita S, et al.

yearly
osteoporosis.
Miyagawa F, Essential
requirement of antigen presentation by monocyte lineage cells for
the activation of primary human gamma delta T cells by amino—
bisphosphonate antigen. J Immunol ,2001,166:5508-5514.
Rossini Maurizio, Adami Silvano, Viapiana Ombretta, et al.
Circulating y8 T cells and the risk of acute-phase response after
zoledronic acid administration. J Bone Miner Res,2011,27.227-
230.

Rossini M, Adami S, Viapiana O, et al. Long-term effects of
amino-bisphosphonates on circulating gammad-elta T cells. Calcif
Tissue Int,2012,91:395-399.

Rossini Maurizio, Adami Silvano, Viapiana Ombretta, et al.
Acute phase response after zoledronic acid is associated with long—
term effects on white blood cells. Calcif Tissue Int,2013,93(3) :
249-252.

Kalyan S, Quabius ES, Wilt fang J, et al. Can peripheral blood
v3 T cells predict osteonecrosis of the jaw? An immunological
perspective on the adverse drug-effects of amino-bisphosphonate
therapy. J] Bone Miner Res,2013,28.728-735.

Boonen Steven, Sellmeyer Deborah E, Lippuner Kurt, et al.
Renal safety of annual zoledronic acid infusions in osteoporotic
postmenopausal women. Kidney Int,2008 ,74(5) .641-648.

F, Pancheri S, Zenari S Serum25 —

Bertoldo et al.

)
hydroxyvitamin D levels modulate the acute—phase response
associated with the first nitrogen—containing bisphosphonate

infusion. J] Bone Miner Res,2010,25(3) :447-454.
(Wcfi AT :20144126)



