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Scope of Presentation

Kajian difokuskan pada penggunaan pethidine, fentanyl, dan
remifentanil sebagai analgesik pada labor cases

Background of Presentation

Pethidine dan fentanyl rencana discontinue
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PENDAHULUAN

Pethidine PAIN _
Fentanyl (""":; sion INDIKASI
Remifentanil :
.10dulation)

Moderate to
severe pain

Spinal cord dan otak
Post-operative

Strong agonist pain

(DIH, 2013; Katzung, 2018)




PROFIL PKPD

Parameter PK Pethidine Fentanyl Remifentanil

Onset of action IV: ~ 5 menit IV: Segera IV: 1-3 menit
(time to peak effect = 60-80
detik)

Duration of action Oral: 2-4 jam; IV: NI IV: 0,5-1 jam 0,05 jam ~ 3 menit

Bioavailabilitas ~ 50-60%, meningkat dengan adanya NI NI

penyakit liver
lkatan O-P 65-75% 80-85% ~ 70%
Vy NI 4-6 L/kg, sangat lipofilik dan 100 ml/kg

terdistribusi ke otot dan
jaringan lemak

Metabolisme Hepar: dihidrolisis menjadi Di hepar, terutama via CYP3A4 Dimetabolisme secara cepat
meperidinic acid (inaktif) atau melalui melalui esterase yang ada di
proses N-demetilasi menjadi darah dan jaringan

normeperidin (aktif, memiliki 50%
efek analgesik dan efek CNS 2-3x lebih
besar dibanding pethidine)

Drug information handbook, 2013



PROFIL PKPD

Parameter PK Pethidine Fentanyl Remifentanil

t 2 eliminasi Parent drug: 2,5-4 jam IV: 2-4 jam Tergantung dosis
Normeperidin (metabolit aktif): Terminal 10-20 menit
15-30 jam Efektif: 3-10 menit

Ekskresi Urin (bentuk metabolit) Urin 75% (terutama dalam Urin
bentuk metabolit, <7%
hingga 10% dalam bentuk
tidak berubah); 9% melalui
feses

Parameter PD Pethidine Fentanyl Remifentanil

Reseptor U (+++) U (+++) U (+++)
K (+); 0 (+) K (+); 0 (-) i (NI); o (NI)
Analgesik supraspinal dan spinal, sedasi, menghambat pernafasan, memperlambat waktu transit di

gastrointestinal, modulation rilis dari hormon dan neurotransmitter supraspinal dan spinal analgesia
(DIH, 2013; Drug Bank;Trivendi et al, 2007)




Pregnancy Risk Factor

Pethidine Fentanyl Remifentanil

Drugs in Pregnancy Human data suggest risk Human data suggest risk Human data suggest risk
and Lactation in 3 semester

FDA C C C

Briggs, 2015



British Journal of Anaesthesia 104 (2): 200-15 (2010)
doi:10.1093/bjalaep359? Advance Access publication December 14, 2009

OBSTETRICS

Obstetric analgesia: a comparison of patient-controlled

meperidine, remifentanil, and fentanyl in labour

Desain penelitian: acak terkontrol
Subyek : 180 wanita — metode administrasi: IV PCA

REMIFENTANIL (R) — 60 orang

LD : 40 ug; bolus : 40 pg

Lockout time: 2 menit
Dosis maksimum: 1200 pg/jam

Outcome yang di amati:

1. Nyeri (visual analog score)
2. Efek sedasi
3. Saturasi oksigen

FENTANYL (F) — 60 orang MEPERIDINE (P) — 60 orang
LD : 50 ug; bolus : 20 pg LD : 49,5 mg; bolus : 5 mg
Lockout time: 5 menit Lockout time: 10 menit
Dosis maksimum: 240 pg/jam Dosis maksimum: 200 mg

4. Episode saturasi oksigen <95% pada ibu dan suplementasi oksigen
5. Skor kepuasan

6. Karakteristik fetal dan neonatal (Apgar score, NACS, dll)

Douma et al, 2010



BUKTI KLINIS (1)

Table 2 Panent characteristics and details of labour. Data are means (sp) or proportons (%); NS, not sigmficant; NA, not applicable

Meperidine Fentanyl Remifentanil P-value
Age (yT) 33.6(3.3) 335 4.1) 33.1(5.0) NS
Height (cm) 169 (6.7) 169 (6.8) 169 (7.7) NS
Weight (kg) 54 (14) 19 (12) 81 (13) NS
Pnmipanty (%) 35/53 (66) 36/53 (68) 352 (58) NS
Cestation (weeks) 40 40 4 NS
Cervical dilation (cm) 16(14) 37 (1.3) 4.1 (1.7} NS
Duration first stage of labour (min) 293 (153) B (173) 63 (191) NS
Duration second stage of labour (min) 42 (35) 18 (26) 36 (30) NS
Oxvtocin used (%) 26/37 (70 T 3VAT (D) NS
Spontaneous delivery (%) 24/35 (69) 28/45 (62) <005 |
Instrumental delivery (%) 835 (23) 646 (13) 1v45 (22) NS
Caesarean section (%) 33000 [/46 (2) 7/45 (16) NS
Crossover to epidural analgesia (%) @ 8/ (15) A l1d <005
ltching (%) 351 16) 1750 (2) m <105
Nausea/vomiting (%) 2351 (45) 2051 (39) 20051 (39) NS
Opioid administered (mg) 133 (30) 0.632 (0.263) .84 (1.09) NA
Duration of treatment (min ) 187 {122} 200 (99) 23 (136) NS

Douma et al, 2010



BUKTI KLINIS (1)

Outcome 1 : nyeri (VAS)

Table 3 Intra- and intergroup companson pain. Data are means (sp). NS, not significant; R vs P, remifentanil vs meperidine; R vs F, remifentanil vs fentanyl; P
vs F, meperidine vs fentanyl; DELTA, change in VAS score relative to the VAS score at inclusion

Meperidine Fentanyl Rem ifentanil P-value

[ntragroup
VAS at inclusion 1.41 (1.5), n=! 740 (1.6), n=54 1.8 (1.6), n=352
VAS at 1 h 6.61 (2.3), n= 3.96 (2.5), n=54 456 (24). n=52
[P VAS 1Lus VAS 0 =0.02 =0.00] =0.000] I Efek analgesik remifentanil lebih

VAS at 2 h 6. 78 (2.3), n= 47 (2.2), n=39 310 (2.7), n=38 baik dibandingkan dengan
P VAS 2vs VAS O b (<005 Q0000 pethidine dan fentanyl
VAS at 3 h 119 (1.7), 120 (2.3), n=23 P16 (2.1), n=27
PVAS 1w VAS O NS NS NS

[ntergroup
VAS at inclusion 141 (1.5), =353 740 (1.6), n=>54 T8 (1.6), n=! NS
DELTAVAS 1 h —0.8(2.2), n=53 —14(24), n=52 —312(2.9), n=! | Rvs P, <0.001;: R ws E <0.01; Pvs F, NS |
DELTAVAS 2 h —0.5(2.8), n=31 —0.9 (2.6), n=39 —2.0(3.1), NS
DELTAVAS 3 h —0.1(2.2), n=17 —0.4 (2.6), n=23 —0.5 (2.3), ! NS

Douma et al, 2010



BUKTI KLINIS (1)

Outcome 2 : efek sedasi

Table 4 Intra- and intergroup comparison observer sedation. Data are means (sp). NS, not significant; R vs P, remifentaml vs mependmne; R vs F, remifentanil

vs fentanyl; P vs F, meperidine vs fentanyl; DELTA, change in observer sedation score relative to the score at inclusion

Meperidine

Fentanyl

Remifentanil

P-value

Intragroup
Score at inclusion
Score at 1 h
P Score 1 vs Score ()
Score at 2 h
P Score 2 vs Score ()
Score at 3 h
P Score 3 vs Score ()
Inter group
Score at inclusion
DELTA Score 1 h
DELTA Score 2 h

DELTA Score 3 h

.12 {03),
|45 (0.3),

<0001

| 58 (0L.6),

(1.0

.76 (0.6),

< (105

.12 (0.3).
(.34 (0.6),
0.45 (0.7),
(.65 (0.8),

| .13 (0.3),
| .39 (0.5),
<2 (.01

| .44 (0.6),

< (.05

| 57 (0.6),

< (.05

.13 (0.3),
0.26 (0.6),
0.31 (0.7),
0.39 (0.7),

| .10 (0. 3), n=52

| 85 (0.8), n=52
=Z00.000 1

208 ((0.8), n=38
=Z00.000 1

2,15 (0.8), n=27
=Z00.000 1

| 10 ({(.3), n=52
0.75 (0.8), n=52
1.0 {0.9), n=38
.04 {0.9), n=27

Efek sedasi remifentanil lebih
besar dibandingkan dengan
pethidine dan fentanyl

NS

RvsP. <(005; R wvsE <0.01;: Pvs F. N5
RvsP. <(005; R wvsE <0.01;: Pvs F. N5
RvsP.NS:R vs F, <0.05:P vs E N5

Douma et al, 2010



BUKTI KLINIS (1)

Table 5 Intra- and imtergroup comparison saturation. Data are means (sp). NS, not significant; R vs P, remifentaml vs meperidine; R vs F, remifentanil vs
fentanyl; P vs F, meperidine vs fentanyl; DELTA, change in saturation relabive to the sanmation at inclusion

Mependine Fentanyl Remifentanil P-value

Intragroup

| | Penurunan saturasi oksigen
Score at inclusion 07.23 (1.5). : g7411(1.5). Q717 (1.8 5

Score at 1 h 97.19 (1.6), n=" 96.69 (1.9), 96.04 (2.3), n=" remifentanil lebih besar
P Score 1 vx Score () NS P=20).01 P<().05 dibandingkan dengan pethidine

Score at 2 h 06.88 (1.5), : O6.66 (2.0), 05.76 (2.5), :
P Score 2 vs Score () NS <2005 NS hamun tidak berbeda secara
Score at 3 h 96.67 (1.6), 95.86 (1.9), n= LR -l signifikan dibandingkan dengan
P Score 3 vs Score () NS (101 NS fenta ny|

Intergroup
Score at inclusion 07.23 (1.5), : 97.41(1.5), n=54 O7.17 (1.8), : NS
DELTA Score | h —(L.04 (1.9), 5 —0.72(1.9), n=54 —1.13 (2.6). : RvsP, <005 R vsF, N5; Pvs F, N§
DELTA Score 2 h —(.28 (2.1), : —().84 (2.1), n=3% —1.08 (3.5), 37 N
DELTA Score 3 h —(.44 (2.0), —1.5(2.1), n=22 —(.28 (2.3), N NS

Douma et al, 2010



BUKTI KLINIS (1)
Outcome 4 dan 5 : saturasi oksigen <95%; skor kepuasan

Meperidine Fentanyl Remifentanil P-value

Jumlah pasien dengan <95% pada
kelompok remifentanil lebih besar
dibandingkan dengan pethidine namun
tidak berbeda secara signifikan
dibandingkan dengan fentanyl

Oxvygen 4/52 (8) 1/52(2) 6/51 (12) NS
administered (%)
Oxygen |6/48 (33 3054 (56) 37/50 (74 | Rvs P, <<0.0001:; R vs
saturation F. NS5; Pvs F, <005

<05% (%)

Meperudine Fentanyl Remifentanil  P-value

Skor kepuasan pasien pada kelompok
remifentanil lebih besar dibandingkan - ] -
dengan pethidine namun tidak berbeda Satsfaction 7.0 (1.5), n=30 7.3 (1.2), n=42 81 (1.1), n=38|R vs P, <(.05;
secara signifikan dibandingkan dengan [ RvsE N5 P
fentanyl (1=10) vs F, NS

Douma et al, 2010



BUKTI KLINIS (1)

outcome 6 : karakteristik fetal dan neonatal

Table 8 Fetal and neonatal characteristics. Data are means (s0) or proportions (%), NS, not significant

Meperidine Fentanvyl Remifentanil P-value

—p
1

ar
(5|

Apgar score | mn 8.6 (0.9), n=32 85 (1.3), n=45 8.9 (0.7), n=38

Apgar score 5 min 9.7 (0.6), n=32 9.0 (0L8), n=45 0.9 (0.3), n=38

-.--.-
I!I
(5

at
(5|

3T.0(2.2), n=31

MACS 15 mimn I6.8(2.1), n=25 35.9(3.6), n=38

T T T

MACS 1) min 37.2(2.N., n=26 36.7T(3.2), n=38 I7T.8(2.00, n=3
Cord blood pH 721001, n=30 7.22(0.1), n=39 725(0.1), n=37
Cord blood BE —7.23(4.5), n=27 —6.67 (3.9), n=36 —541(2.6), n=35

CTG reactive (%) 44/53 (83) 48/54 (89) 44/52 (85)

i g g
1 !I ;I II
A1 A

.
|

Douma et al, 2010



Eur J Anaesthesiol 2012 29:177-185

BUKTI KLINIS (2) pubishod anine 24 January 2012

Remifentanil for labour analgesia: a meta-analysis of
randomised controlled trials

Alexander Schnabel, Niklas Hahn, Jens Broscheit, Ralf M. Muellenbach, Lorenz Rieger,
MNorbert Roewer and Peter Kranke

ANALGESIK LAIN

(Fentanyl, pethidine, nitrous oxide, analgesik epidural)

REMIFENTANIL VS

Total 12 penelitian dengan desain acak terkontrol

Outcome yang di amati:
1. Kebutuhan untuk konversi ke analgesik epidural

Skor nyeri (VAS score)

2.
3. Skor kepuasan
4. Jumlah pasien yang mengalami desaturasi oksigen

Schnabel et al, 2012



BUKTI KLINIS (2)

Outcome 1: Kebutuhan untuk konversi ke analgesik epidural

REMIFENTANIL VS PETHIDINE

Remifentanil Pethidine Rizk Ratio Rizk Ratio
Study or subgroup Events  Total Eventz Total Weight M-H, Fixed, 95% CI M-H, Fixed, 85% CI
Douma 2010 (15) 7 50 18 53  41.4%  0.40[0.18, 0.87] —l—
Evron 2005 (18) = 43 17 45 38.6%, 0.25 [0.00, 0.67] ]
Thurlow 2002 (23) 3 18 ) 18 16.3%, 0.43 [0.13, 1.40] -
Volikas 2001 (22) 0 | 1 8 3. 7% 0.30 [0.01, 6.47] -

Total (95% CI) 122 100.0% 0.34 [0.20, 0.58] S
Total events 14 43
Heterogeneity:Chi® = 0.70, df = 3 (P = 0.87); I = 0%,
Test for overall effect: £ =3.92 (P <0.0001)

l |
0.01 0.1 1 10
Favours remifentanil Favours pethidine

MNeed for conversion to epidural analgesia in women recewving remifentanil versus pethidine.

Schnabel et al, 2012



BUKTI KLINIS (2)

Outcome 2: Skor nyeri (VAS score)

REMIFENTANIL VS PETHIDINE

Remifentanil Pathidina Mean differanca Meoan differance

Study or subgroup Maen 5SD Total Mean 3D Total Welght IV, Random, 95% CL IV, Random, 85% CL
Blalr 2005 {17) T 175 20 B 225 19 0.9% 1.00 [-2.27, 0.27] —T
Calderon 2006 (25) 3.2 05 12 62 1.8 12 12.0% 3.00[-4.06, -1.94] ——
Douma 2010 (15) 456 24 2 B61T 23 53 13.8% -2.05[-2.95 -1.15] -
Evron 2005 (13) 3.5 1 43 LB 1.2 45  195% -230[-2.76, -1.84] w
Mg 2011 (24) 2.2 2 24 38 3 34 104% -1.60[-281,
Shahriarl 2007 (19) 2.36 087 20 54 0.72 20  19.1% 305[3.54,
Thurlow 2002 (23) 24 21 12 36 1.3 18 11.1% -1.20[-2.34,
Vollkas 2001 (22) 28 238 9 52 22 B 4.1% -240[4.78

Total (85% CI) 208 o0 100.0% —2.17 [-2.70, —1.64]
Heterogenalty: Tau® = (.32: Chi® = 10.22, df = 7 (P = 0.008): IF = 64%, 0 1

R BT
O e e |
—

e ——

o O o Y i O o |
o
e

-

Test for overall effect: Z = 8.02 (P < 0.00007) Favours remifentanil Favours pethidine

Pain scores (visual analogue scale, VAS 0-10cm) after 1 h in women undergoing labour with remifentanil in comparizon with pethidine.

Schnabel et al, 2012



BUKTI KLINIS (2)

Outcome 3: Skor kepuasan

REMIFENTANIL L VAN PETHIDINE

Table 2 Results of satisfaction with labour analgesia in trials comparing remifentanil patient-controlled analgesia versus pethidine

Evron et al.'8 3.9+0.6 1.9+ 0.4 < 0.001

Calderon et al.” B7+1.3 5.9+ 1 <0.05
Shahriari'® Very good to excellent’ (31) ‘Very good to excellent’ (0} <0.001
Douma et al.'® B.1+1.1 7.0+ 1.5 <0.05
Ng et al.*® B (6-0) 6 (5-7) 0.001

Scores are mean + S0, median (interquar ile mnge) or number of patients with cutcome. Satisfaction was quantfied using a 0-10cm visual analogue scale with 0 = very

low satisfaction to 10 = maxmal satisfaction.

Schnabel et al, 2012



BUKTI KLINIS (2)

REMIFENTANIL VS PETHIDINE

Remifentanll  Pethidine Risk ratlo Risk ratio
Study or subgroup Events Total Ewvents Total Welght M-H, Random, %% Cl M-H. Random, 95% CI
Calderon 2006 (25) o 12 0 12 Mot estimable
Douma 2010 {15) 37 5 16 G2 42.5% 236 [1.52, .67 -
Evron 2005 (18) b 43 g 45 15.0% 0.06 [0.00, 1.03] « s
Mg 2011 (24) 0 34 0 a4 Mot estimable
Shahrlarl 2007 (19) 1 20 (0 20 12.0% 3.00 [0.13, 60.52] o
Thurlow 2002 (23) T 18 2 18 20.6% 3.50 [0.84, 14.61] O
Vollkas 2001 (22) 0 ¢ (0 B Mot estimable
Total {95% CI) 187 189 100.0% 1.53 [D.41, 6.05] -
Totarovems o P —
Hateroganelty: Tau® = 1.05; Chi® = B.25, df =2 (P = 0.04); I = 64% | | | |
Test for overall effect: £ = 0.67 (P =0.50) 0.005 0.1 1 {0 20
Favours remifentanil Favours pethldine

Mumber of patients with oxygen desaturation in labouring women treated with remifentanil n comparnson with pethidine.

Schnabel et al, 2012



BUKTI KLINIS (2)

REMIFENTANIL VS FENTANYL

Outcome

HENL

Risiko konversi ke analgesik
epidural

Nyeri setelah 1 jam (VAS)

Spontaneous delivery
Risiko desaturasi oksigen

Pruritus

Kejadian mual dan muntah
Outcome pada fetal

Tidak berbeda signifikan di kedua kelompok (RR 0.89, 95% Cl 0.30—-
2.67, P=0.84)

Pasien yang memperoleh remifentanil menunjukkan skor nyeri yang
lebih rendah dibandingkan pada pasien yang fentanyl (mean difference
-1,4 cm, 95% CI -2,33 to -0,47, P=0,003)

Pasien yang memperoleh remifentanil memiliki peluang yang lebih
rendah (RR 0,73, 95% Cl 0,57-0,95, P=0,02)

Tidak berbeda signifikan di kedua kelompok (RR 1,33, 95% Cl 1,00-1,78,
P=0,05)

Risiko lebih besar pada kelompok remifentanil dibandingkan fentanyl
(RR 7,84, 95% CI 1,02-60,44, P=0,05)

Tidak berbeda signifikan (RR 1,00, 95% CI 0,62-1,62, P=1,0)
Tidak berbeda signifikan (skor APGAR dan CTG)

Schnabel et al, 2012



BUKTI KLINIS (3)

d0i:10.11114.1365-2044 2007.05221. %

REVIEW ARTICLE
Remifentanil for general anaesthesia: a systematic review

OPIOID LAIN

REMIFENTANIL VS (Fentanyl, sulfentanil, alfentanil)
Outcome yang di amati:
1. Kebutuhan rescue analgesia paska operasi
2. Kebutuhan naloxon untuk menangani efek residu dari opioid
3. Kejadian mual paska operasi
4. Kejadian shivering paska operasi

Komatsu et al, 2007



BUKTI KLINIS (3)

outcome 1: kebutuhan rescue analgesia paska operasi

Stuey Rar=ifartani] Cairal AR (randam) Wiaight RRA (randam |
or sub-catEqary i all ¢! a5 Gl - as< Cl
02 Mamifmalard v Featsnd
ShBeni 2002 0f%C oS0 Hatr prElinaEle
Colas 2000 LiE 1710 = -l g Ie.1&. =25.7%
Gaxnmekl 2004 2716 . = g JE 4 [@.85, 83._04£
Oorde 2001 A1 i1 i i | % (6. 6%, &%
a0 2003 sHd2] . —_— L. 7 o [Z.32%. 11.1L
Raiispariagaiow FI0OS 14/ I — L. 4% 11 [#.5%2, 2.39
Guy 1887 /%1 1E/3] 4= 4 .21 25 [©.41, 52
SnEorwite 2000 RAST] EST] I: . d 13 |9 85, 1.%]
Sl 7004 15718 LI7LE .58 15 [=.88, 1_.51°
Hemshe 2002 1 241/30 - £ &7 % [6.%9, 1.E7
Saln T 131 12/47 5= el 11 |0 87, 1. 4@
Subiatal (95% Cf) 313 154 [ 35,4 @ [1.87, 1.53
Gral BYRTE. TS (e e IR |
[esttor hotlerogensity, Cred = 16,78, dl =8 (P = 0058 F = 46.3%
Tas i tar evarall @Teet: 7 = Z.60 /P = 0009

' ! ! | ! !

0 oo | 10 140

Fasvoirz remilecland

FHWEUrE cand

Komatsu et al, 2007



BUKTI KLINIS (3)

Study Remifentanil t RA {random} Weight AR (random)
or sub=category mi J 25% CI Y 95% CI

02 Remifentanil vs Fentanyl

Casali 2001

Gelb 2003

Guo 2003

Guy 18997

Chilleri 2002

sungun 2003

subtotal (95% CI)

Total events: 1 (Hemitentanil), 53 |Gontrol)
Test for heterogeneity Chiz = 4,56, di= 4 (P = 0.34), F = 12.3%
Test for overall effect Z = 3.50 (P = 0.0005)

0.01 0.1 ' 10

Favaurs remifentanil Favaurs control

Komatsu et al, 2007



BUKTI KLINIS (3)

Enady Ramifardani| Canfro| RR {ranidcem | Waighl H=E (rmardomi
ar fub-calkagoy i A ah% ] - 5% Ol

a2 Remdentarl~= Fertand
Casat 2001
Gaazwns ki 2004
Sangien 2003
larrichs 2002

i
. S

Jellish 20040 | Fai 004
Balaknshnar 2000 Fa% 11454
Fin ko AO00 237l LasT
Guy 1887 i !
aallk F03 34 43 =

Jushi 2002 Y H Qg L 20
Submtal (35% ) ‘

Taal fer habrogarnait Chi?= 835 =10 (P = 0.7%) F= 0%
Taes for averall efect 2= 1682 (P =0,11)

.01 01 10 1010

Favwours mmitferdanll Favows cordol

Komatsu et al, 2007



BUKTI KLINIS (3)

Study Remifentanil Conirol RR (random ) Weight RR (randam)
or sub=category niN n/M 85% CI a5% CI

|
02 Remifentanil va Fentanyl

Gargiulo 2003
sofianou ESA 2001
Facco ab 1989

Rama=NMaceiras 2005
1, = | TR

2 NN LN L

Subtatal (95% CI) 7875
oal avanis. 170 mamnentani), ou (eonnal]

Tast for hetarcgeneaity: Chi* =187, dli=4 (P =0.76), F=0%
Tast for ovarall effect: £ =582 (P < 0.00001)

0.01 0.1 ' 10 100

Favaurs ramifentanil Fawaurs cantrol

Komatsu et al, 2007



KESIMPULAN

1. Remifentanil memiliki onset of action yang lebih cepat dibandingkan
dengan pethidine dan fentanyl sehingga memungkinkan menghasilkan
efek analgesik yang lebih cepat

2. Efek sedasi remifentanil lebih besar dibandingkan dengan pethidine
dan fentanyl, namun durasi kerjanya yang singkat dapat meminimal-
kan efek tersebut

3. Place on therapy — remifentanil digunakan pada kasus-kasus dimana:
a. Pemberian analgesik secara epidural tidak dapat dilakukan
b. Pada kasus-kasus general analgesia, dapat digunakan sebagai
tambahan terapi dengan metode pemberian infus kontinue
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