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ABSTRACT

Objective: Opioid analgesics, for postoperative pain management, are an indispensable group of medication; however, they also
have a variety of adverse drug reactions (ADR). Multimodal methods, combining non—opioid analgesics with opioid analgesics,
have been investigated to increase the effects of analgesics and reduce ADR with opioid—sparing effects, The purpose of this study
was to compare the effects of patient—controlled analgesia (PCA) with fentanyl alone, and PCA with fentanyl and intravenous (i.v.)
propacetamol to determine the effects of pain control, cumulative opioid usage, and opioid ADR. Methods: The subjects were
patients who underwent total knee arthroplasty at the Seoul Veterans hospital from January 1, 2015 to December 31, 2016, The
study period was from postoperative day 0 (PODO) to day 3 (POD3), and the retrospective study was conducted using electronic
medical records, Results: Pain severity was significantly low at POD1 (p = 0,017), POD2 (p = 0.003), and POD3 (p = 0.002) in the
multimodal group. The fentanyl only group frequently reported both moderate and severe pain at a statistically significant level, This
was consistent with the analysis of the pro re nata (PRN) intramuscular analgesia usage at the time of numerical rating scale (NRS)
4 and above, The opioid—sparing effect confirmed that the average opioid dose equivalent to i,v. morphine dose was 9.4 mg more
than that used for the multimodal group in the fentanyl only group. The ADRs and length of stay between the two groups were not
statistically different. Conclusion: The results of this study suggest that the combination therapy of fentanyl and i.v. propacetamol is
superior to fentanyl monotherapy.
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Table 1. Baseline characteristics of the study patients (n=128)

Characteristics g;\:\sgg?:i%l) Fsrrgjg(»:;;g)y p value

Age, yrs 753 = 6.6 747 £ 83 0.657

BMI, kg/m? 260 + 28 262 £ 29 0.690

Female 30 (50.0) 20 (29.4) 0.017

mecical chargs 0004
All 3 (21.7) 31 (45.6)

Portion or none 7 (78.3) 37 (54.4)

Surgery type(EDI code) 0.820
TKR(N2072) 4 (90.0) 62 (91.2)
;"Rr&%;’;)ed 6 (10.0) 6(88)

Surgery time, min 939 £ 157 98.9 + 24.1 0.164

Anesthesia type 0.100
Spinall 7 (95.0) 68 (100.0)

General 3 (5.0 0

Laboratory values
ALT, U/L 197 £ 9.4 19.6 £ 8.0 0.976
AST, U/L 233 + 6.7 232+77 0.914

Combined age-CCl 48 +1.2 46+ 1.2 0.354

Pain Medications during

surgery
Morphine, mg 7.83 + 4.16 7.35 +4.45 0.530
Intfravenous ketorolac, n 9 (15.0) 36 (52.9) <0.001

BMI = body mass index; EDI= electronic datainterchange

TKR = total knee replacement

ALT = alanine aminotransferase; AST = aspartate aminotransferase
CCl=Charlson Comorbidity Index

Datais mean+SD values. SD = standard deviation.

Datais number of patients (percentage of patients).

------ Fentanyl only group
Multimodal group

At the end of surgery ~ PODO

POD1 POD2 POD3

Fig. 1. Generalized estimating equation final model of worst NRS of the day.

*p<0.05, **p<0.01
The p-value was adjusted by Bonferroni correction
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Table 2. Opioid conversions to intravenous morphine equiva-
lents

Ovioid Opioid Equivalent infravenous
P quantity(mg) morphine dose(mg)

i.v. fentanyl 10 1000

i.v. meperidine 75 10

p.0. oxycodone 10 5

controlled release

2012 by Therapeutic Research Center
i.v=intfravenous; p.o=per oral

Fo = tHp=0.010)
TSH AL L4

PCA

Fentanyl only group®] PCAT ¥ fentanyl 1088 g
(900 pg-2000 pg)t AF SN0 F 100 miE A=A
a7, multimodal group2] PCA= ST fentanyl 968 ug (900 pg-
1400 pg), propacetamol FAMA, 2184 TN © 2 - 100 ml
2 AU 1.0 ml/h(fentanyl only group®] 74-F it
10.88 pg/h, multimodal group®] 7-¢- 34 9.68 ug/h)] &-F
o7 &Aoo ) Foxm g AR 158, 37 F
oAl 13] R | mIBR F Tl SmlhE 2ISHA]
REF SIATE F 159 PCAol| 503t ¢ fentanyl -85
FALE morphine?] 5% 8-%(Table 2)° 2 multimodal group
96.8+15.0 mg, fentanyl only group 108.8421.3 mg® 2 -2
3t =0l 7} 9112 (p<0.001), multimodal group2] =& PCA
oll:= propacetamol 6 go] 5 YA S0zttt PCA oF=
S AFEk=d Z2Y ¥ AR multimodal  group®]
87.9+26.5(A71), fentanyl only group®] 82.2+27.0(A7HO=
T gk xfo] 7} IATHp=0.232)

Ofke HXFIEH|

ulek BEAEARZ oxycodone AHFHo] Hyf xuto =
meperidine A7} PRN (B 24], as needed) o2 AWE A
om F 7o) AW Sxe] BAA foAdS fIdlth AN
morphine®| 55802 IS 735 & GUYFH 7& Al
A @7 BEulebd 25A1Y] Fof 832 oxycodone AW
2] o] 822 multimodal group®ll A 31.2+10.9 mg, fentanyl only
group®l|A] 23.2+12.1 mg® & multimodal groupdllA] &3] &=
SITHp<0.001). PRN meperidine 2] 832 multimodal group®l|

Table 3. Total average opioid dose of each group as intfravenous morphine milligram equivalents and the number of patients using
opioid medications after surgery during study period (PODO to POD3)

Multimodal group(n=60)

Fentanyl only group(n=68) p value

Equivalent i.v.

Equivalent i.v. Equivalent i.v.

morphine dose (mg) n(%l morphine dose (mg) n(%) morphine dose (mg) n (%)
PCA
fentanyl 96.8 + 150 60(100) 108.8 + 21.3 63(100) <0.001 1.000
Additional
oxycodone CR po 31.2 £ 109 58(96.7) 232 + 121 68(100) <0.001 0.218
meperidine im PRN 483 + 8.38 19(31.7) 102 + 154 33(48.5) 0.015 0.053
morphine miligram iv equivalents 132.8 £ 18.1 1422 £ 29.7 0.030

PCA=patient controlled analgesia

i.v=intravenous; p.o=per oral

Reg=regular; CR=Controlled Release; PRN=pro re nata, as needed
Datais mean+SD values. SD = standard deviation.

Datais number of patients (percentage of patients).
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Table 4. Usage of non-opioid pain medication after surgery
during study period (POD 0 to POD 3)

Multimodal  Fentanyl only
group(n=60) group(n=68) p value
Regular
g?oi'g‘il‘:;:;:d 58(96.7) 0 <0.001
i.v. framadol 57(95.0) 67(98.5) 0.340
p.o. framadol 2(3.3) 10(14.7) 0.034
p.0. NSAIDs 57(95.0) 65(95.6) 1.000
ZZazgﬁg:S”f pan 56(933) 66(97.1) 0418
PRN
i.m. framadol 34(56.7) 48(70.6) 0.101
p.o. acetaminophen 1(1.7) 10(14.7) 0.010
i.m. ketorolac 0 6(8.8) 0.029

Propacetamol is a prodrug form of acetaminophen

i.v=intfravenous; p.o=per oral; i.m=intramuscular; PRN=pro re nata, as
needed

NSAIDs=non-steroidal anti inflammatory drugs

NSAIDs includes celecoxib, naproxen and pelubiprofen.

Adjuvant pain medication includes duloxetine, amitriptyline and pre-
gabalin

4] 4.83+8.38 mg, fentanyl only group®llA] 10.2+£15.4 mgo &
fentanyl only groupellA F-2l8HAl =tk (p=0.015). PCA9| %
9 =S E7HA] AR wizhbx] Z™Y Agto] F 2FollA
Frofgh 2pol7} gl e B g2 AT 7I3F F1F 2 E opioid®] &
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meperidine PO E2 FARE- morphine?] 55 3O 2 J=
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groupe 142.2+29.7 mgl & F IEZ} F3 opioid ZEA] A}
ol 21o]7} A ATHp=0.030) (Table 3).
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3to] 2% F AFE-E morphine?t A 2)3kaL whdako] 1w
e vekd XBA A &3S sk S FH4
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Wzl AF7IIEA] PCAR FoE fentanyl®] &gt &5
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AFste] PCA 3t frAAIzto] BAIA gt Alo|7} gle-s &
o135l F 18 ®5F PCAY fentanyl 888 Fof o =w =
A3HA A 2)5kdth PCAS E017F fentanyl} E¥H 55 X8
5.2 0 2 FoJE]= meperidine AL 832 fentanyl only group
oA FoISHAl WA = A= oxycodone A9
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I} FARE morphine He]13] A §#0F fentanyl only
groupoll A AF717F B Hit 9.4 mgo] 3 FFOE 4
o] FEojEo] opioid sparing effects 21 4= ATt
Propacetamol FAHA| ©o]9]e] th2 HEAol] 2J3+ opioid
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