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MR ATHE, Fik: HE 2022 FF 11 AE 2023 F 9 Aty TAMKRX Q& ERGF K29 % hHE &
PR R A 30 ], & wEEE ko A B 354898 (patient controlled analgesia, PCA) 7| & 7 & 24 h JE A X\
FHENXENGYMIE RS, ME PCA BB WM T D, AR 2K 25 4 % W7 & % (clinical
opiate withdrawal scale, COWS) i & ik "% i 4% % 47 #4 4 "D =k 8 [ AT Fr A B R AL (opioid withdrawal
reaction, OWR), 0.5 OWR By K 4 K #K. B [A fnf2 JZ; RHIE COWS ¥ A A & OWR 4l (72=7)
#1 OWR 4 (72=23), k¥ OWR W E - H 8 2=4). F 2=17). FE (2=2) FEZL (72=0) H4.
OWR i AMRAEE K, R DBk PCA 44253677, Pt B b AR RSE . B8 . 40A0. BEHR.
TAREE, WEKFMAREAMARRMN %, &R KPR T OWR KA F N 76.7% (23/30), B FEKH
FE & 91.3% (21/23), L H 87.0% (20/23) thf A T B2 3 it #% k"D k PCA A% OWR., # E L 414 COWS
B T REL (P<005), A PCA AT KEETHEL P<0.05)., OWRZ (72=23) A\
PemtdE H O RS HEE 7 B 5 OWR #4200 (r = 0.490, P = 0.018). % A K¥ (r = 0.488, P = 0.018) v
PCA %425 K3 (r=0.495,P=0.016) 2 IEAH X . i A& 4% 4 8 0" k4800 J5 2O0R 20 F 0 0T 27% (numerical
rating scale, NRS) ¥4 & H "Gubfi A f| EHRARH TH (P <0.05), EE&. 4. ERHERTH
BEWE., BREHERLARRAMA DR @P<001). Eit: 25 LB W58 A D4R
B BT R B R A R, FRIKPDHE PCA BT HE AT MR,
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Clinical study on withdrawal reactions during conversion of systemic opioid drugs to
intrathecal morphine *

LIU Yue ', DU Mei-hui ', ZENG Yong-fen >, ZHOU Xiao-yan >, LIU Hong-jun>* , JIN Yi **

(* School of Anesthesiology, Xuzhou Medical University, Xuzhou 221004, China; > Department of Pain Medicine,
General Hospital of Eastern Theater Command, Nanjing 210002, China)

Abstract Objective: To observe withdrawal reactions when systemic opioid medications are converted to
intrathecal morphine for pain management and to explore the feasibility of patient-controlled intravenous treatment.
Methods: Thirty patients who had suffering from intractable cancer pain and developed opioid tolerance in
General Hospital of Eastern Theater Command from November 2022 to September 2023 were selected. After
a 24-hour titration of intravenous morphine using patient controlled analgesia (PCA), a semi implantable intrathecal
drug delivery system was implanted and connected to an intrathecal morphine infusion pump. The clinical opiate
withdrawal scale (COWS) was employed to assess opioid withdrawal reactions (OWR) in patients during the
transition from intravenous morphine to intrathecal, and the frequency, duration, and severity of OWR were
recorded. Patients were categorized based on COWS scores into two groups: those without OWR (72 = 7) and
those with OWR (7z = 23), further classified by the severity of OWR as mild (72 = 4), moderate (72 = 17), moderate
to severe (7Z = 2), and severe (72 = 0). Patients with OWR received intravenous morphine via PCA as needed.
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Evaluate the pain intensity, anxiety, depression, sleep, patient satisfaction and adverse opioid reactions
of patients during the conversion process. Results: The incidence of OWR in patients in this study was 76.7%
(23/30), with mild and moderate cases comprising 91.3% (21/23). Among them, 87.0% (20/23) required relief
via patient-controlled intravenous morphine. The moderate to severe OWR group had higher average COWS
scores than the mild group (P < 0.05), and the moderate OWR group required more PCA administrations than
the mild group (P < 0.05). The daily oral morphine milligram equivalents at admission of patients in the OWR
group (72 = 23) was positively correlated with the duration (r = 0.490, P = 0.018) and frequency (r = 0.488, P =0.018)
of OWR and the number of PCA administrations (r = 0.495, P = 0.016). After transition to intrathecal morphine,
pain numerical rating scale (NRS) scores and daily morphine usage were significantly decreased compared
with admission (P < 0.05), and anxiety, depression, sleep were all improved to varying degrees. The occurrence of
constipation at discharge was significantly reduced compared with pre-operation (P < 0.01). Conclusion: The

incidence of withdrawal reactions is relatively high when converting systemic opioid medications to intrathecal
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morphine for pain management. PCA intravenous morphine treatment is convenient and effective.

Keywords refractory cancer pain; opioid tolerance; morphine; semi implantable intrathecal drug delivery

system; withdrawal reaction
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M. BIKEEGR Y ES, HAERAES, ARKX
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(1) Hkg e PCA FIEME: Frf w1
FIELEAE BB v 28259, ARIERT v R 254 2 1) ()
SRR R W R RSO B I R M, SR i e
Jik PCA #4724 h FIEF €, THEW A 24 h LFRAE
P 5 Pk P P )

(2) kAR IDDS A AMENTFAS,
Loy 8 Ly G s, B DA 28 S RO e D s
ARt ) 5 1a) Sk BN IR IS i S
RGP IALAE X AR T e T8 90 75 B
BHEV B WTEME (port) HET MRS N, S
2 FBEIE S port HEPRIZERE, WMEILAT 4 NS R Ah Bz
PCA %.

(3) MHEEY N PCA 25 %): MRIEH A 24 h Fik
N R () SE BRI FE B (Miv), A5 24 h B39 BT 75 (s
HEFF & (Mit), Miv:Mit £)°4 100:1; P PCA =%
Bk e WREAMIY24 h i E NS SER1~1.5
fi5. IR PCA B4 1-2 55 &, BUEr R
15 min. PR &N Mit/4 h. 5 k5 HE PCA 42 12 11
Fraigndy (CHsE) , fRE PCASZ; WM A
PEIR R AR5 DL B N PCA 2550

(4) OWR JILAb3: My NGB KT
Oy RIBREATEIER S T COWS ¥4, MR AT
SR HES K PCA 25 257897, BHREA 2577 N 5%Miv,
H AW SN ZZ R O (BB 4 00 il
SEBRFUORT B JE PCA 45 25 IKEL, MR R 1
K OWR HBLSE 48 h, w1y A AR F H B OWR N &
SR BRI S5 ST -
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(1) FZevikl: dsom APER. . RER
# (body mass index, BMI). WAR S, RS . 48
JRIEFAR S R MANE A CRE . BEMIS. EE
BB TE] S N Bt B oy 2R 2 Aok AR o [ O 28
RPN TR o B HFIE (DR &) 1.
SR I AR R BE BB, DURH P R R R

(2) WEFtr: © KH COWS Pl OWR K&
HFEE (COWS #4r: <5 OWR; 5~12 % FE;
13~24 HHJE; 25~36 HEEE; >36 HE) 5 QAP
i (T-adm). KM HE PCA #2598 24 h (T-iv24 h). #
W HELS 25 5 24 h (T-it24 h). 72 h (T-it72 h) HI%TR
By 2 VF 4312 (numerical rating scale, NRS) 147,
DA A Hnd e (B e &) & (& NRS VP
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1K OWR KWK E]) |« FREmf(a] (Fik4& g
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PAJ I OWR Jo Bk HE PCA 45 25108 @A B
58 P MELS 2 5 72 h A58 E PEE K (self-rating
anxiety scale, SAS). #JHl H ¥ &% (self-rating depres-
sion scale, SDS) 1L 2% £ [if AiX 57 = 45 % (Pittsburgh
sleep quality index, PSQI) vF7r; O A G HEL 2 f5
72 h 7 NI VRS (Likert 83, 5 701D ©ARHT,
ARJa B BE S A RN .
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HifEidEid SPSS 25.0 #ATSE 5T, f8H] Shapiro-
Wilk 6 46 ) 7 3% 28 A0 H s 2 A I M IEZS 73 A,
Levene fr 50 vPAl 7 2551 IR 2040 1 € B 48 DA
B £ fRiE = (X £SD) Fow, I ZE RS TRA
FAR 2K ANOVA, Tif 5 L BCR - BCRT ¢ A58 w7
A 1) 8 AR LA 2 (DU A2 el e 3Row, il
SLREACK ] Mann-Whitney U K5 56:, 2 M7 #E A 4H
] 2 5 M SR Bl Kruskal-Wallis #5056, 4118 9 4 L 4%
X Bonferroni % 1E, & )5 LK Wilcoxon £7F
SRR EMEAEE G (Hat) Xox, 4
P2 SR AT R ST RE AR 72 4656 5 Fisher K fff 1
Rk, W JE HBCR B McNemar #5565 94w 2 45
i 1) 7€ B B0 R B Spearman A< PE 20 #r. P < 0.05
NEFAFRIFE L

s =R
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30 R AR B 20 Bl Lotk 10 B, CPEIER
(62.3%£11.3) % . H OWRJp A 23 451 G s 4HD)
7 BRI OWR (Ll [ N4 o PR &IELHE
IERZER LT ERE L (MR D .

2. OWR RAEZR, ABEEAR T e B2 J T
4195 N OWR 1510 K kb

EH 4 5 B 2R 245 W) e e N B I S JS, OWR
BARRAZ N 76.7% (23/30), B &P 91.3%
(21/23), H 1 87.0% (20/23) B9 N 75 28 i & ik
gk PCA 22 /i OWR. OWR i Arf, s FE4L K
COWS “F¥JiFor @ T REH (P <0.05); H AW
PCA 25 T4 (P < 0.05), & TiEbx
ERBIGIFEL (WE2 .

3.OWR A APl & H O RgEr ME Y
OWR LI [H] . RFLERFH] . KA IREL. PCA %4524
WH. COWS Femiibar. “FIVEa e #r

OWR 4 (72 =23) N\ Fiif 4 H R HE =2 5 Y
5 OWR FREE 1] (r = 0.490, P = 0.018). KAEREL
(r = 0.488, P = 0.018) 1 PCA 2525 1%¥ (r = 0.495, P =
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Table 1 General data of patients in the two groups
FEAE T T I R 2H TR IS 2H Flz/1 P
Characteristic NOWR group (72="7) OWR group (72 =23)
Fiy () Age (Years) 61.1+152 62.6+10.2 0.088 0.769
P5- 5 Sex-Male 5 (71.4%) 15 (65.2%) 0.093 0.760
1A EHEL (kg/m®) BMI (kg/m®) 19.0 (4.7) 19.1(5.2) -0.417 0.677
JeEiE P2 Tumor classification 5.093 0.405
filiJ&# Lung cancer 4(57.1%) 6 (26.1%)
WAL IB I8 Digestive tract tumor 2 (28.6%) 7 (30.4%)
i) Pancreatic cancer 0 (0.0%) 4 (17.4%)
JiFJ Liver cancer 1(14.3%) 1(4.3%)
‘= #JE Cervical carcinoma 0 (0.0%) 2 (8.7%)
HAth Others 0 (0.0%) 3 (13.0%)
W% Smoking 3 (42.9%) 5(21.7%) 1.224 0.269
YW Drinking 3 (42.9%) 4 (17.4%) 1.946 0.163
4= B RIFEF A 2 History of general anesthesia surgery 5 (71.4%) 19 (82.6%) 0.419 0.517
HITE H CT Knowing one's condition 6 (85.7%) 20 (87.0%) 0.007 0.933
RIVEAERSE] () Time to discover cancer (Days) 655.0 (790.0) 425.0 (490.0) -0.589 0.556
ki Fr 2 25524 Types of opioid drugs 9.805 0.200
¥22% T Oxycodone 2 (28.6%) 7 (30.4%)
5k Morphine 1 (14.3%) 6(26.1%)
55K JE Fentanyl 0 (0.0%) 3 (13.0%)
S HER] Hydromorphone 0 (0.0%) 2 (8.7%)
F2 A + 11k Oxycodone + Morphine 0 (0.0%) 2 (8.7%)
F2 0 + 45K JE Oxycodone + Fentanyl 3 (42.9%) 2 (8.7%)
¥R JE + Hifk 3 Fentanyl + Dezocine 1(14.3%) 0 (0.0%)
F2 A + ik + 35K JE Oxycodone + Morphine + Fentanyl 0 (0.0%) 1 (4.3%)
Y SKEEM R A (T
TR RADINTE (R 49.0 (70.0) 90.0 (149.0) -0.883 0.377
Continuous time spent using opioid drugs (Days)
2 ot 45 ﬂﬂl] ?:T M7=
e e . 150.0 (150.0) 180.0 (170.0) -0.590 0.555
Daily oral morphine milligram equivalents at admission
SE AR i B A E R B K EE (em)
+ +
The length of the catheter end from the occipital tuberosity (cm) 3L1E638 369116 1555 0.223
14 PR L I g g
AR (m/ml) . 04+0.1 04402 0.549 0.465
Concentration of intrathecal morphine (mg/ml)
F2 RIS BRI 4L A OWR 150 B th
Table 2 OWR status and remediation of patients in OWR group and its subgroups
b BRIEA R T A HEH RN
Ir?de;( Mild group Moderate group Moderate to severe group  Severe group Total
(72=4) (72=17) (72=2) (72=0) (72=123)
OWR RAENE (KIND
OWR occurrence frequency (Times/Person) 2008 6.0(7.0) 3360 . 40(6.0)
OWR H L] (/N
OWR starting time (Hours) 4.3 (1.0) 5.3 (5.5) 6.7 (7.9) - 4.5(5.3)
OWR FFEERF ] (/N
OWR ending time (Hours) 10.5(11.2) 57.5(68.2) 48.5 (69.0) - 55.0 (67.4)
COWS ~F¥J 15y N
COWS average score 7.8 (1.5) 9.2(1.3) 15.2 (7.6) - 9.1 (2.0)
INTERH (Ve
PCABZGUH (R/N) 1.0 (2.8) 6.0 (4.5) 6.5 (1.0) ; 6.0 (5.0)

PCA administration frequency (Times/Person)

*P<0.05, SEEMAMLEL (4 Bonferroni EZ1E) 5 *P < 0.05, compared with group mild (adjusted with Bonferroni correction).
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0.016) ££1EAHZ; 5 OWR B . COWS i HiF
55+ COWS PP oA R (WK 3)

4. LU NRS P4 M {fi F 77 &, SAS.
SDS. PSQI. Ji& A\ il = v

5 O\ B i) AH B, & bk T e PCA 45/ 24 h B
OWR ZH A1 NOWR ZH9 A [P VF 73 B 2 P IS (P <
0.001, P < 0.01), #4424 f5 24 h F OWR 4
FTNOWR ZH 75 A 198 VF-43 BH S5 BRI (P < 0.001, P <
0.01), #4 P k45 24 5 72 h iF OWR 41 Al NOWR
s NI P4 BE PRI (P < 0.001). £ [1] £
AL E R TERITFE L (AR D .

5 ON B B AH B, Bk S HE PCA 598 24 h B
OWR 41 F1 NOWR 255 A (1945 H s (Elng e &)
i B> (P < 0.001, P <0.05), A HES 24
J&i 24 h i’ OWR ZHA1 NOWR ZH9% A 4 H e (&%
e D AR R (P < 0.001, P < 0.05),
Py IEZS 24 5 72 h i OWR 41 A1 NOWR 4H9% A ()
fEH M HE (B EEYED R fERD> (P <0.001,
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55 Bk HE PCA £E9% 24 h FFAHEE, 3 Py g ik
Y52 J5 24 h IF OWR 41 NOWR 2H 9% A 1) 4 H gy
W (Bl ME Y 5D 4 FH )RR D (P < 0.001, P < 0.05),
B Y G HESS 24 5 72 h BiF OWR ZH AT NOWR 21955 A
(1 E H e (End e Al IR (P < 0.001,
P < 0.05). I [H] £ 4H IR b 22 ¥ Gl 2 X

(LFEDH .

ENGERT AL, 88 P I HELS 2 f5 72 h B OWR
ZH A1 NOWR ZH77 A SAS 17> B 5 FAA% (P < 0.001,
P <001); S5 ABER AL, #59nmHESS 265 )5 72 h i
OWR 4% A1) SDS PF43 B 2 FE1K (P < 0.01), NOWR
I NI SDS VPor Z S LG s 5B A
b, M HELS 25 5 72 h I OWR 41A1 NOWR 415%
A PSQI 37 B (P < 0.001, P < 0.05); I} [a] fi4H
(B b4 22 B Be T #7% L. OWR 415 NOWR 4155
I B FE VRS> 40 B 4.1 (1.0) AT 4.0 (1.0), 4HTAIEL
BESRESHEIIFEL (WES) .

#£3 OWR AR H MR HE= 7 25 OWR BN ] RRLERA]. RAREL. PCA 44251k, COWS i miTar .

S VES AN S5
Table 3 Correlation analysis between daily oral morphine milligram equivalents at admission and OWR starting time,
ending time, occurrence frequency, PCA administration frequency, COWS highest score and average score in
OWR group
B i g H RS e b 2 B OWR FR AR A OGHE (72 = 23)
OWR F5#5 Correlation between daily oral morphine milligram equivalent at
OWR index admission and OWR indicators (72 = 23)
Spearman %1 (r) 4
OWR HILHF[A] (/BT OWR starting time (Hours) -0.051 0.816
OWR Fr4EHf[] (/EF) OWR ending time (Hours) 0.490 0.018*
OWR RAREL (IX/N) OWR occurrence frequency (Times/Person) 0.488 0.018*
PCA #5253 (IX/N) PCA administration frequency (Times/Person) 0.495 0.016*
COWS =14 COWS highest score 0.125 0.570
COWS “FHJ1F4r COWS average score 0.002 0.994

*P <0.05

F 4 WA A ] SR NRS o3 B g F i mE (&) )&
Table 4 Pain NRS score and daily dose of morphine (or equivalent) in the two groups of patients at different observation points

4191 Grou BT FRIkE PCA #2024 h NSRS 24 )5 24 h BN IS MRS 245 72 h
- P T-adm T-iv24 h Tit24 h Tit72 h
TC MW s v 21
+ + sk + k% + sk
RS 14 ROWR group (2=7) 58415 14409 1.6+0.8 1.4+0.7
NRS score T 52 7 2L
OWR roup (2= 23) 63+1.1 1.74+1.0 20+1.1 1.9+1.1
450 ab NN 5= 5 W \, 2
5 F I (o) RSN 150.0 (150.0) 70.0 (60.0)* 0.9 (1.0)** 0.8 (0.8)*
i 75 (mg) NOWR group (72 =7)
Daily dose of morphine i W ]
' P RS S22 180.0 (170.0) 80.0 (67.1)¥#* 1.1 (1.2)wws 1.0 (1.2)#55e

(or equivalent) (mg) OWR group (72 =23)

*P<0.05, **P<0.01, ***P<0.001, SAHLNBRAL; P<0.05, "P<0.001, SAHFKDHE PCA % 24 h HLL
#P < 0.05, ¥*P < 0.01, ***P < 0.001, compared with T-adm of this group; “P < 0.05, “*P < 0.001, compared with T-iv24 h of this group.
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5. A R R PBLARALE

55 R T B A S5 AH P N Hh e B A5 il 2 56 PR
(P <0.05), HFEH ki, Tl kR4 KRR
JEU/N (P <0.05). HhHE. JRIER . IRFE. SRRE.
2V S AR . WEHE ) R A R T B ks (L
#z6) .

W
G By ] SIS 24 ) 458 B JRR 7  D A  e

oA 25 N B OWR, A7t 4 R BN RE
REIE 76.7% (23/30), HH 87.0% (20/23) 1195 A\ 75
LI K HE PCA SRl R A 28 T T S B 11
VIHLH M AR 58 475 48, Srivastava 5 0K, B A
WS s L E IR R AR Tt B p-BiT
ARGES, ZME TN IR IR T (cyclic adenosine
monophosphate, cAMP) F1 cAMP i 14 £ [ i FZ 1k

£S5 WA SAS iE4r. SDS ¥F4).
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P, P EHE BRI KA R 2R 2
Yig, MRERIAMLEE O ATP 34k8 cAMP) FIEEH
Wil A KRS, KBS ERRRBRKE IEH 5,
IR TR R B0 v R0t 2 ”XJ:E%%%%WE’JTW
fil, cAMP M I A 15 5% 15098, H’ﬁﬁﬂﬂ’z
R BRI, W HIE.

) 3ot S R LSO S5 BT R T RE AR % é%ﬁ
FHBT Fr 22590908 NAZ 15 4 B o 245 % 45 9 S PN S i
WEf5,  — 7 T 2 P IR 2R 250k B T B A
I3 — 7 TR B8 P P M A e A N b 78 4E 4R I =
JRB 2 EE, R k4 OWR. Bl & I [A] IHERS ,

BN FRERZG 2, T EE N MEVR B T, T
i 2 98 2%« Brogan 25 " I\ K X 5 I 6 VRAG A

BN YR RS B WSS PERRE 3 m) JE
ok, HUUE SN 2R RGO AL, A
BT RSN R BT B 2R, SRR
AR PR P e B PN SR T RO R, AN LA

PSQI ¥4+ i N3 = JE R4

Table 5 SAS score, SDS score, PSQI score and patient satisfaction score in the two groups of patients

APBEH T-adm

EiEE2)

B EELS 2 )5 72 h T-it72 h

Index TR I S 2H TR S EH TR I R 2H TR SR R 2H
NOWR group (72="7) OWR group (72 =23) NOWR group (72="7) OWR group (72 =23)

SAS T4 SAS score 53.3+7.5 53.049.0 49.94+7.5%% 50.649.6%**
SDS 114> SDS score 53.0 (21.0) 61.0 (14.0) 50.0 (21.0) 58.0 (17.0)%*
PSQI ¥4 PSQI score 11.1+£33 13.0+3.4 9.4+2.9% 10.042.5%*
K VA S R L
%v‘»i‘quEa{;ﬁﬁ 4.0 (1.0 4.1(1.0)
Patient satisfaction score
*P <0.05, **P<0.01, ***P<0.001, HAHNBER M

*P <0.05, **P <0.01, ***P <0.001, compared with T-adm of this group.

®6 AMRVAEAER

Table 6 Incidence of side effects in two groups

AR M Side effects AR HI Pre-operation A J& Post-operation H BT Discharge

f§iFih Constipation 13 (43.3%) 8 (26.7%) 2 (6.7%)***
4% Hyperspasmia 1(3.3%) 0 (0.0%) 0 (0.0%)
JRUEFH Uroschesis 2 (6.7%) 6 (20.0%) 2 (6.7%)
JXJE Pruritus 1(3.3%) 2 (6.7%) 0 (0.0%)
HJ#kIZ Urticaria 0 (0.0%) 1 (3.3%) 0 (0.0%)

Z T Hyperidrosis 1(3.3%) 1(3.3%) 0 (0.0%)
sk % Dizziness 1(3.3%) 7 (23.3%) 0 (0.0%)"
3kJf Headache 1(3.3%) 4(13.3%) 0 (0.0%)
0> Nausea 5 (16.7%) 11 (36.7%) 0 (0.0%)"
MKt Vomiting 5 (16.7%) 10 (33.3%) 0 (0.0%)"
fik IfiL . Hypotension 0 (0.0%) 1(3.3%) 0 (0.0%)
WEHE Drowsiness 0 (0.0%) 2 (6.7%) 0 (0.0%)

##p <0.01, HSARTHE: P<0.05, *P<0.01, SAEMHL

##P < (.01, compared with pre-operation; P < 0.05, "P < 0.01, compared with postoperation.
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