W =R E 2024 4E 8 H 4 45 &4 8 1) http ://xuebao.smmu.edu.cn
e 990 - Academic Journal of Naval Medical University, Aug. 2024, Vol. 45, No. 8

DOI: 10.16781/j.CN31-2187/R.20230736 - %

SRR = IS ME A T 85 N 25 R iR T RRERNT IR L2 R meta
STHT

Aok R4k, TEFE, MEHR
WEEE RS (B -FERS) O W EFKBAE, i 200003

[(HE] a6 RPN ESHEER S S T8N 25 e R g (IDDS ) 877 i 1A 8ovkE Ko 2k
Ziok  KRPEAM (CNKIL) . TEdE. 4835k . CBM, PubMed. Cochrane Library. Ovid &5 AR SCSCHREE 22,
Ay R A P v SNl i S T T R R A BE AL BEOREE (RCT ), KR ATBR A EEEE 2 2023 4F 8 H 31 H. i 2 fififf
AN . HEBRFRUEA S G R e Sk . SRR, IEARYE Cochrane A7 KU PEA T T RCT 647 BT vFfr,
%M RevMan 5.4.1 B0 T meta 2047, 26-F  EONA 6 55 RCT, 544 iy, Hoh SRR 282 i) . MBuEZe 262 i
meta SSHTEE RN, PIAEIRIT M 5B kR R AR E S G 2B L () P>0.05) o SMHELAH L,
S P ) 2L O PR {6 R B I A R R [ (P<<0.05) , L& MERR 4 AR RS TS EELL (P<<0.05) .
¢k 2 IDDS i S S MR T I YT W AR XY, SR MR LE R ARON RSO R AR R B AR A T
T EAT L.

[REIR] btk ; WNYRERSE; WHE; SSHER; meta 5347

[BIAZA] 25858, HLk, TVEvE, 55 SN MERR sl e 8 P9 245 Y0 R Geia 7 e 19T AU & A )
meta 3T [J]. ME4EZELERFFR, 2024, 45 (8) : 990-998. DOI: 10.16781/j.CN31-2187/R.20230736.

Efficacy and safety of hydromorphone or morphine for cancer pain using intrathecal drug delivery system:
a meta-analysis

LI Rongrong, YUAN Hongbin, WANG Yangyang, HE Xingying"
Department of Anesthesiology, The Second Affiliated Hospital of Naval Medical University (Second Military Medical University),
Shanghai 200003, China

[ Abstract | Objective To systematically evaluate the efficacy and safety of hydromorphone or morphine for
cancer pain using intrathecal drug infusion system (IDDS). Methods Chinese and English literature databases, including
CNKI, Wanfang, VIP, CBM, PubMed, Cochrane Library, and Ovid, were searched from inception to Aug. 31, 2023 to
collect randomized controlled trials (RCTs) about intrathecal infusion of morphine or hydromorphone in treatment of cancer
pain. Two reviewers independently screened literature and extracted data according to the inclusion and exclusion criteria,
and evaluated the quality of RCTs using a Cochrane bias risk assessment tool. Then, meta-analysis was performed using
RevMan 5.4.1 software. Results A total of 6 RCTs, involving 544 patients, were enrolled. Among them, there were 282
cases in the hydromorphone group and 262 cases in the morphine group. The meta-analysis results showed that there were
no significant differences in pain score or number of breakthrough pain episodes between the 2 groups after treatment (all
P>0.05). Compared with the morphine group, the incidence rates of nausea and vomiting, constipation, and somnolence
were significantly decreased in the hydromorphone group (P<<0.05), and the quality of life was significantly higher
(P<<0.05). Conclusion The efficacy of hydromorphone administered by IDDS for cancer pain is comparable to morphine;
hydromorphone has advantages in reducing adverse reactions and improving quality of life of patients.
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Records searched from databases (n=49)
PubMed (n=3)
Cochrane Library (n=2)
Ovid (n=1)
CNKI (n=21)
VIP (n=13)
CBM (n=3)
Wanfang (n=06)

:I Duplicate records removed (n=18) |

After reviewing the titles and abstracts, a total of 24 studies were excluded

* 4 studies were animal experiments

* 3 studies were irrelevant to the research question

_ | * 4 studies were case reports

| + 8 studies were reviews, expert consensus documents, or conference papers
* 4 studies had a control group that was not intrathecally administered or did
not use morphine as a control

* | study was a non-randomized controlled trial

:I After reading the full text, 1 duplicate study was excluded

A/
Studies included in the analysis (n=06) |

1 kG REE

Fig1 Flow chart of literature screen

22 MIANSARW AR RHAE 6 B RCT " rhdtgy  HSHRCT, A 2 WiHF5E ™ i 5 i B s R E
A 544 5 B, b A D HEE 41 282 ). OMELL ToER AR BB, SCEk AR A T S
262 5, WA SCHRIHEAREAE 2 1. FERET, DR AT R A R e B R 5, A SC
23 MAXBMREIRNLER ARSI ERAAT RS WE 2,

R MNTEEIEARFHE

Tab 1 Basic characteristics of literatures included in this study

Morphine group Hydromorphone group Initial oral
i i morphine Outcome
Study N Male, Female, Agf/year, l:(r)lr?}:geflilr(;t(ijgun/g N Male, Female, Agf/year, ‘(:(r)lscl;iistlr(;t(ij(l:rll/g d?se/ indicator
" " xts (mgemL™") " " xts (mgemL™") (mged ")
Zhang, 20197 17 10 7 55.0£16.5 0.5 21 12 9 544+167 0.1 >250 DOR@O®
Ma, 2020"! 12 76 36 60.78+10.85 — 121 76 45  60.05£10.6 - >200 DO2BDE
Hu, 2021 " 19 — —  664%73 — 20 — —  67.7£82 — — DOBDE®
Zheng, 20217 43 24 19 555443 0.1 43 23 20 574+44 0.5 — DODE®
Chen,2021™ 27 — — — 0.5 27— — — 0.1 >240 DRQBDOO®
Chen, 2022"* 44 — — 571439 0.5 50 — —  563+47 0.1 — DRBDE®

(DClinical efficacy; @Breakthrough pain episodes; (3)Nausea and vomiting; @Constipation; @Pruritus; (®Somnolence. “—"

Not mentioned.

Random sequence generation (selection bias) _:l

Allocation concealment (selection bias) _ |

Blinding of participants and personnel (performance bias) - -
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _:l

Selective reporting (reporting bias) _

0 25% 50% 75% 100%
. Low risk of bias D Unclear risk of bias . High risk of bias

2 HINICEAHY Cochrane JiEiEMER

Fig2 Cochrane quality evaluation results of literatures included in this study
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—0.25, 95% CI —0.60~0.09, P=0.15) . JA¥7¥ 7d
J& (SMD=—0.33, 95% CI —1.02~0.36, P=0.35)
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NVAN y § N i 2 __
TIRIY 3 dJa IE o> (P=0.16, I'=48%) ,
Hydromorphone Morphine
r I Mean D Total Mean D Total Weigh
Zhang, 2019 82 08 21 8 11 17 167%
Hu, 2021 8.6 1.1 20 85 11 19 17.4%
Zheng, 2021" ol 0 0 43 0 0 43
Chen, 2021 8.12 0.84 27 8.03 1.31 27 241%
Chen, 20222/ 7.4 1.8 50 75 17 44 41.8%
Total (95% CI) 161 150 100.0%
Heterogeneity: Chi? = 0.52, df = 3 (P = 0.91); I = 0%
Test for overall effect: Z = 0.34 (P = 0.73)
Hydromorphone Morphine

Std. Mean Difference

Std. Mean Difference

1V, Fix % Cl IV, Fixed. 95% CI

0.21[-0.43, 0.85] T

0.09 [-0.54, 0.72] - 1
Not estimable

0.08 [-0.45, 0.61] i

-0.06 [-0.46, 0.35]

0.05 [-0.22, 0.31]

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed. 95% CI

Zhang, 2019'" 23 11 21 24 09 17 17.0%
Hu, 2021 2.1 1 20 21 119 17.7%
Zheng, 2021'"" 0 0 43 0 0 43

Chen, 2021"" 246 112 27 238 098 27 245%
Chen, 2022 5 14 50 59 1.9 44 40.9%
Total (95% ClI) 161 150 100.0%

Heterogeneity: Chi? =

Test for overall effect: Z = 1.63 (P = 0.10)

4.10, df = 3 (P = 0.25); 12 = 27%

A 05 0 05

Hydromorphone Morphine
Std. Mean Difference

1V, Fixed, 95% CI
-0.10 [-0.74, 0.54] =
0.00 [-0.63, 0.63]
Not estimable

0.07 [-0.46, 0.61] o
-0.54 [-0.95, -0.13] L
-0.22 [0.48, 0.05] @

-2 -1 0 1 2
Hydromorphone Morphine

Hydromorphone Morphine Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean __SD _Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Hu, 2021 26 07 20 2509 19 298% 0.12[-0.51, 0.75] B —
Chen, 20222/ 46 14 50 52 15 44 702%  -0.41[-0.82,-0.00] —l—
Total (95% Cl) 70 63 100.0% -0.25 [-0.60, 0.09] -
Heterogeneity: Chiz = 1.94, df = 1 (P = 0.16); I? = 48% & _0’.5 5 055 1

Test for overall effect: Z = 1.44 (P =0.15)

r
Chen, 2021

Hydromorphone

Morphine

227 096 222 121 27
Chen, 2022 3.2 1 50 39 11 44 529%
Total (95% Cl) 77 71 100.0%

Std. Mean Difference

0.05 [-0.49, 0.58]
-0.66 [-1.08, -0.25]

-0.33 [-1.02, 0.36]

Hydromorphone Morphine

Std. Mean Difference

Heterogeneity: Tau? = 0.19; Chi* = 4.20, df = 1 (P = 0.04); 1= 76%
Test for overall effect: Z = 0.93 (P = 0.35)

3 HHMHNESADMEEERRS L D EEE

Hydromorphone Morphine D

TRETE I R T 3L meta HTEER

Fig3 Meta-analysis of clinical efficacy of intrathecal hydromorphone versus morphine in treatment of cancer pain

A: Pain score before treatment; B: Pain score 1 d after treatment; C: Pain score 3 d after treatment; D: Pain score 7 d after treatment.

SD: Standard deviation; Std.: Standardized; IV: Inverse variance; 95% CI: 95% confidence interval.
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BT, meta 53 BT 45 S 87 W2 1) 22 5 TE 4 b4 7 X
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2 WA R T PRALIAYT T d R R R IR

B (P=0.03. I'=80%) , BEHLBV AR meta 5347
ZEIR BRI R 22 3 Te g i 2r 7 L (SMD=—0.56,
95% CI —1.32~0.19, P=0.14) . WA 4.

Hydromorphone Morphine Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight |V, Fixed, 95% Cl 1V, Fixed, 95% CI
Zhang, 2019[7; 8 1.4 21 79 15 17 27.0% 0.10[-0.83, 1.03] -
Chen, 2021 726 142 27 801 153 27 37.7% -0.75[-1.54,0.04] I —
Chen, 2022 62 1.9 50 63 21 44 353% -0.10[-0.91,0.71] I B
Total (95% Cl) 98 88 100.0% -0.29[-0.77, 0.19] q
Heterogeneity: Chiz = 2.19, df = 2 (P = 0.33); 12 = 9% _'2 1 H 1 2
Test for overall effect: Z=1.18 (P = 0.24) Hydromorphone Morphine A

Hydromorphone Morphine
r r Mean D Total Mean SD Total Weigh
Zhang, 2019'" 12 04 21 11 03 17 294%
Chen, 2021 146 068 27 134 022 27 33.1%
Chen, 2022 52 13 50 59 12 44 374%
Total (95% Cl) 98 88 100.0%

Heterogeneity: Tau? = 0.19; Chi? = 7.30, df = 2 (P = 0.03); I> = 73%
Test for overall effect: Z = 0.17 (P = 0.87)

Heterogeneity: Tau? = 0.24; Chi? = 4.90, df = 1 (P = 0.03); I> = 80%
Test for overall effect: Z=1.46 (P = 0.14)

Std. Mean Difference

Hydromorphone Morphine
r
Chen, 2021'" 127 052 27 138 08 27 47.8%
Chen, 2022 3 104 50 41 13 44
Total (95% CI) 77 71 100.0%

52.2%

Std. Mean Difference
1V, Random, 95% CI

0.27 [-0.37, 0.92]

Std. Mean Difference
IV, Random, 95% CI
e

0.23[-0.30, 0.77] T
-0.55 [-0.97, -0.14] —
-0.05 [-0.63, 0.53] ’
2 -1 0 1 2
Hydromorphone Morphine B

Std. Mean Difference

IV, Random
-0.16 [-0.70, 0.37]
-0.93 [-1.36, -0.51] i
-0.56 [-1.32, 0.19]
-2 -1 0 1 2
Hydromorphone Morphine C

4 EMENESIOHEENXT (LD HER TR R R AR R HH meta FITER

Fig 4

Meta-analysis of number of cancer breakthrough pain episodes of intrathecal hydromorphone versus morphine

in treatment of cancer pain

A: Number of breakthrough pain episodes before treatment; B: Number of breakthrough pain episodes 1 d after treatment; C: Number

of breakthrough pain episodes 7 d after treatment. SD: Standard deviation; Std.: Standardized; IV: Inverse variance; 95% CI: 95%

confidence interval.
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(2) R A 5 TRFGE ™ EERY
1R meta 43 AT 25 3 W, SN0 M R 20 R R AR R
& T mE2H (RR=0.67, 95% CI 0.44~1.00, P=
0.05, & 5B) . 1 TBF5E ™ LATT /5 m s A & A
R, S E L (P=0.055) .

(3) s JLAWA 5 TwEsE ™" BENLEON
TR meta 3 M 25 R WoR, ASHERIALEEE R AR S
MMk L 22 R gt 5 L (RR=0.87, 95% CI
0.27~2.81, P=0.81, F5C) .

(4) WghE. FEAhA 5 TRFsE 0" [ E SO
BT meta 43 A7 45 S 7R, SN MR 2 R A
& FmmEH (RR=0.51, 95% CI 0.30~0.89, P=
0.02, KI5D) .

(5) Hofts: 1 IURFSE™ H038 1 0R A, H
H R 2H 0 1], P nfEZE 2 9] (10.5%) o 133
5T 7 MR 4 {51 5 5 DR B e 55 AT 0 A
FAE, AT e 25 ke e A A ; HAE
LR DTIE], RGMEZH 3 1] 58 25 A A R 2H 4 167)
S R IR A DG ARESET, TSt B kst
ORI EL ST AT, AR . 1 s
MR 1 BB EET S B P ae T, SR A,
244 AEERE O VWHIEY R HIER
s %% ( generalized anxiety disorder-7, GAD-7) .
FB 3 i 3 W] % -9 ( patient health questionnaire-9,
PHQ-9 ) PG GG AR TG B, W2 ) 22
SRS (P>0.05) o 2 Wil RAIE
TG BRI TP, B ARG Ui, SIRYT AL
LA, PIAGYT IS AR Bt PEor ) e 284k (1
P>0.05) ; b 1 URFSE " SR AR I R PR
% (qualify of life scale, QOL) , M41i4¥7)5 15 d
() QOL W43 3478 THAYTHT (¥ P<<0.01) 5 1 Tiiff
7 SR R K fiEdR A (Karnofsky performance
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Hydromorphone Morphine Risk Ratio Risk Ratio
il H 0, | H 0,
Zhang, 2019'7 4 21 6 17 127%  0.54[0.18, 1.61] S
Hu, 2021 4 20 10 19 19.7% 0.38[0.14, 1.01] ]
Zheng, 2021 2 43 8 43 154% 0.25[0.06, 1.11] e T T
Chen, 2021'"" 5 27 8 27 154% 0.63[0.23, 1.67] S
Chen, 2022/ 9 50 18 44 36.8% 0.44 [0.22, 0.88] —
Total (95% Cl) 161 150 100.0%  0.44[0.29, 0.67] >
Total events 24 50
Heterogeneity: Chiz = 1.26, df = 4 (P = 0.87); 12 = 0% t f f ‘
Test for overall effect: Z = 3.77 (P = 0.0002) 0.05 Hydoc:.nzmrphone L Morphine 2 2 A
Hydromorphone Morphine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H. Fixed, 95% CI
Zhang, 20197 3 21 3 17 82% 0.81[0.19, 3.51]
Hu, 2021 11 20 10 19 25.3% 1.04 [0.58, 1.87] B
Zheng, 2021 3 43 3 43 74% 1.00[0.21, 4.68]
Chen, 2021 4 27 9 27 222% 0.44[0.16, 1.27] St
Chen, 2022/ 7 50 14 44 36.8% 0.44 [0.20, 0.99] B —
Total (95% Cl) 161 150 100.0%  0.67 [0.44, 1.00] o
Total events 28 39
Heterogeneity: Chi? = 4.20, df =4 (P = 0.38); I’ =5% ' ' ' : T '
5 : : 1
Test for overall effect: Z = 1.95 (P = 0.05) 0:t I?Iyzdormogjﬁone Morpﬁine 2 1OB
Hydromorphone Morphine Risk Ratio Risk Ratio
udy o en ota en ota eig 2 95% M-H, Random, 95% CI
Zhang, 2019”7 4 21 317 22.7% 1.08[0.28, 4.18] '—
Hu, 2021 3 20 9 19 24.8% 0.32[0.10, 1.00] —
Zheng, 2021/ 4 43 1 43 155% 4.00 [0.47, 34.34] e T
Chen, 2021 bl 5 27 0 27 11.2% 11.00 [0.64, 189.65] ] -
Chen, 2022'"?/ 4 50 14 44 259% 0.25[0.09, 0.71] —s
Total (95% CI) 161 150 100.0% 0.87 [0.27, 2.81]
Total events 20 27
Heterogeneity: Tau? = 1.11; Chi? = 12.00, df = 4 (P = 0.02); 12 = 67% (; e oI p : 1’0 20‘0
Test for overall effect: Z = 0.24 (P = 0.81) ’ Hydorrﬁorphone Morphine C
Hydromorphone Morphine Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Fixed. 95% Cl M-H, Fixed, 95% CI
Zhang, 2019”7 1 21 1 17  36% 0.81[0.05 12.01] I I
Hu, 2021 0 20 4 19 15.0% 0.11[0.01, 1.84] .
Zheng, 2021 5 43 4 43 13.0% 1.25[0.36, 4.34] S
Chen, 2021'"" 1 27 4 27 13.0% 0.25[0.03, 2.09] e
Chen, 2022 9 50 16 44 55.4% 0.49[0.24, 1.01] —
Total (95% CI) 161 150 100.0%  0.51[0.30, 0.89] <
Total events 16 29
Heterogeneity: Chiz = 3.69, df = 4 (P = 0.45); I = 0% y f y t
Test for overall effect: Z = 2.37 (P = 0.02) 000 Hydor%;rphone L Morphin1eo 200D

B 5 HAESTSISHERRT DR TR A R R A EEE meta FHTER

Fig5 Meta-analysis results of adverse effects of intrathecal hydromorphone versus morphine in treatment of cancer pain

A: Incidence of nausea and vomiting; B: Incidence of constipation; C: Incidence of itching; D: Incidence of somnolence. M-H:

Mantel-Haenszel; 95% CI: 95% confidence interval.
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