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Opioids Mechanism
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Strong opioids (morphine, pethidine, fentanyl) --- HAD
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v’ Adverse Effects and Monitoring (Respiratory depression, Sedation ,
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High alert drug (HAD)

nzjumm'ml,?imga (High Alert Drugs) A

1
1 =

naugINdlenidaaiaziindunsiennalae 1wWagan
_— Y

9

(%

- UAYUNITSNYILAU

- fiNad19A893IL IR 8ITAAY 1YY aNDd Wala tn w8

s18n135819UsznAdu High Alert Drugs lugugnsunndauianssmninusvgan
F939UTINIINBNET919BIUAL I8 UANTAIANUARIAARD UM INIUNT
(szu F 3uly)

L%

HAD uuseantlu 2 Teyd
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%amsﬁ'zy Fomieh ANUTI
1. mg'u Adrenergic agonistslﬁttﬁ
o Adrenaline - 1mg/m|/amp‘ﬂ§a
1:1,000/amp
L] Norepinephrine Norpin® 4mg/4ml/amp
L Dopamine Inopin 250° 250mg/10ml/amp
° Dobutamine Dobutel® 250mg/5mljvial
2. mg:u Electrolytesvlﬁ?uﬁ
L] Calcium Gluconate - Ca?"ion 4.65mEqg/10ml/amp
° Potassium Chloride(KClI) - K* ion 20mEq/10ml/amp
° DipotassiumPhosphate( K,HP - ..
K™ ion 20mEg/20ml/amp
(O]
® Magnesium Sulfate (MgSO,) - 10%MgSO, : 1g/10ml/amp
Magfifty® 50%MgSO,, : 1g/2ml/amp
{ Mg®* ion 8.12mEq /famp
3. n&iu Anticoagulantsvlﬁnfufi
° Heparin (Unfractionated) Nuparin® 25,0001U/5ml/vial
L4 Warfarin Orfarin® 3mg/tab,5mg/tab
4. ngy Thrombolytic agents lan
. Streptokinase Thromboflux™ 1.5MU}vial
° Alteplase(rt-PA) Actilyse® 50mg/vial
5. N§W Insulin injections leA
o Aspart Novorapid®PF 100U/ml(3ml/cartridge)
o Regular insulin Actapid®HM 100U/mi(10ml/vial)
Actapid®HM PF 100U/ml(3ml/cartridge)
° 70% NPH + 30% Regular Mixtard® 30 HMPF 100U/ml(3 ml/cartridge)
insuline
o 70% Protamine aspart + 30% Novomix® 30 PF

Aspart

100U/ml(3 ml/cartridge)

Depakine® Chrono

Fosainy Fand AT
6. mj: a Anticonvulsants latin
° Phenytoin Dilantin®infatab 50 mg/tab
Dilantin® extended 100 mg/cap
Dilantin®oral suspension 125 mg/5ml (237ml/bottle)
Dilantin® injection 250 mg/5 mlfvial
Fenitona® injection 100 mg/2 ml/amp
° Phenobarbital Phenobarbital 60 mg/tab
tabletFenobarb®injection 200 mg/ml
o Carbamazipine Antafit® tablet 200 mg/tab
Depakine®injection 400 mg/4 ml
o Valproic acid Depakine® solution 200 mg/ml

500 mg, 200 mg /Tablets
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7.nq4 Narcotic injectionlaun

Lanoxin®Elixir

Lanoxin® injection

° Morphine sulfate - 10 mg/ml/amp

o Pethidine HCI - 50 mg/ml/amp
.NQal Antiarr] mic agentlatin

L] Digoxin Toloxin® tablet 0.25mg/tab

0.05 mg/ml(60 mi/bottle)
0.5 mg/2 ml/amp

9.Theophylline Nuelin SR® 200 mg/tab
10. Hypertonic saline - -
3% Sodium chloride (3%NaCl) 500
ml
11.0xytocin injection - 10 IU/ml/amp

12. nziu Neuromuscular blocking agentsvlcgfuﬁ

Lithium Capsule

° Atracurium besilate Notrixum® 10 mg/ml(5 mi/amp)

o Thiopental sodium Anesthal® 1,000 mg/vial

o Cisatracurium besylate Nimbex® 2 mg/ml(5 ml/amp)
13. Terbutaline injection - 0.5 mg/ml/amp

14. nzg:alm Psychotropic drug

L] Clozapine Clopaze® 25, 100 mg/Tablets

° Lithium Carbonate

300 mg / capsule (IR form)




Pain Management

FIGURE 1 \
The WHO
Q, . R
v nsdanisaanuuaniaglailden (Non-Pharmacological Method)
Y Y Ladder Freedom Strong opioids (morphine,
- M33nEIRIEIaMIITAIaER iUl laua n1sussnanuiianazve from (cancer) . Pethidine, fentany)

Opioid for moderate
to severe pain

+/- Nonopioid *

+/- Adjuvant

Y] v v | < [V < 1Y
N133NYINILAIUTIUNTDAUEY kazn1snszaulnra Wuau
- A5UNUANT9ININGT (psychotherapy) 19U N1stUBSUUANNEUTR
2n31nA27uUn 1aun Aanssuvin Saawas a2nada aus Wudu

Weak opioids (codeine, tramadol)

b persisting or
. increasin A
g Opioid for mild to moderate pain

+/- Nonopioid *

v nsdanisaauuanlaglden (Pharmacological Method) 4/~ Adjuvant

- WHO three-step Pain Ladder persisting or

e a3k
LVEEENTP Nonopioid
o +/- Adjuvant
Pain

(*Non-opioid =Paracetamol, NSAIDs)

Source: World Health Organization. 2017.%



Painkiller

Nerve fiber

Spinal cord
(a) @D Peripheral nociceptors, &) Presynapse, and &) Postsynapse correspond to the same areas in part (b)

Dorsal horn spinal cord

Ca?*

Opens potassium |_ Stops calcium ion inflow so
- ' — : glutamate and Substance

@ Glutamate
@ Substance P

(b) Activity at the mu receptors muhadharaty.com



Classification of Opioid Receptors

Effect Y Analgesia (supraspinal, ¢ Analgesia (spinal) YeAnalgesia (supraspinal, YrAnalgesia (supraspinal,

spinal) spinal)
Euphoria Depression of ventilation  Dysphoria, sedation
Low abuse potential Physical dependence Low abuse potential
Miosis Miosis

| Constipation (marked)
Bradycardia

Hypothermia
Urinary retention Diuresis

Agonists Endorphins® Endorphins® Dynorphins
Morphine Morphine
Synthetic opioids Synthetic opioids

Antagonists  Naloxonc Naloxone Naloxone
Naltrexone Naltrexone Naltrexone
Nalmefene Nalmefene Nalmefene

“The existence of specific muy and mu; receplors is pot supported based on doning studics of p receptoes.
' receptors seem 10 be a eniversal site of action for all endogenous opiold receptors,
Adapted from Atchesoa R, Lambert DG, Update on opioid receptors. i | Anaesth. 199473132134,

spinal)
Depression of ventilation

Physical dependence
Constipation (minimal)

Urinary retention
Enkephalins

Naloxone
Naltrexone
Nalmefene




Table : Opioids with their selectivity for different opioid receptors

RECEPTOR TYPE
Opioid MOP KOP DOP NOP
Endogenous
Beta-endorphin +++ e S -
Leu-enkaphalin + - +-++ &
Dynorphin A& B S et =+ +
N/OFQ - = - e
Clinical drugs
Agonists
Morphine +++ + + B
Pethidine +++ + + .
Diamorphine +++ + + 4
Fentanyl +++ + - e
Partial agonists
Buprenorphine = +- - <
Pentazocine - ++ - %
Antagonists
Naloxone +++- ok ++ a
Naltrexone +++ ot ot 9

+ = low affinity; ++ = moderate affinity; +++ = high affinity; - = no affinity.



Morphine inj. (HAD

A27ULL39 110 mg/ml (1 ml/amp)

Dosage : Acute Pain

O Adutt

- IM, SC: YuaBudu 5-10 mg W0 4 F2lue wazawsalildvurn 5-20 mg n 4 Falus
anausuvwneInuanuTndukazn1snauaunIvasfUlsutazse

- 1v: Fuldaunn 2.5-5 mg mn 3-4 Falug

- Epidural: Bolus 9110 2-5 mg 19419 3-5 Wil , Infusion rate 0.3-0.9 mg/hr ?Ju'mgx‘iqe\'l&il,ﬁu 10 mg/day

** Epidural/Intrathecal 19 preservative-free solution**

N1TUINITEN
dnsdl IV push Widaa1981@28 SWFI %38 NSS 4-5 ml @nag1edne waundn 4-5 wid (Conc. 0.5-5 mg/mU)
dnsel IV infusion 139319028 D5W wSa NSS Tsdiaanudiudy 0.1-1 mg/ml

Tina89n51159 1-10 mg/hr  Max rate 80 mg/hr

- Trissel LA. Handbook on Injectable Drugs. 16 th edition. Maryland. 2011.

- gudeya UpToDate®



Pethidine in). (HAD)

A27ULL59 : 50 mg/ml (1 ml/amp)

Dosage : Acute Pain
O win: IM,SC,IV 1-1.5 mg/kg/dose g 3-4 hr (max dose : 100 mg/dose)
O #lwgj : IMSCIV 50-150 mg/dose q 3-4 hr (IM, SC kidaadaanse)

N15UINITE
dnsdl IV push T883198@28 SWFI 5 ml (Conc. 10 mg/ml) 2aagnedng wiundn 5 uni
dnsal IV infusion 1#i39319698 D5W %38 NSS Tiaaududu 1 me/ml

Tidaeans157 1-10 mg/hr Max rate 35 mg/hr

Walvigruinnda 48 vu. uazlasvenazauuInnd 600 me/24 ¥l tFeso
laviaruunwsas (renal dysfunction)
AANISNINIYYNaNDY Uaznnn19918la (CNS and respiratory depression)

- Trissel LA. Handbook on Injectable Drugs. 16 th edition. Maryland. 2011.

- g1udeya UpToDate®



Fentanyl Inj.

A2IULSY : 100 mcg/2ml (2 mlV/amp)

Dosage : Acute Pain
O in: IV push : 1 - 4 mce/ kg/ dose araausalidild N 2 - 4 il
IV infusion : 1 - 5 mcg/ kg/ hr
O Alug :
- IV Push : Post-op =
IM : 50-100 mcg every 1 to 2 hours as needed
IV : 25-50 mcg every 5 minutes (moderate pain) or 50 to 100 mcg every 2 to 5 minutes
(severe pain) until pain is relieved
Non Post-op = IV, IM : 25-50 mcg or 0.35-0.5 mcg/kg every 30 to 60 minutes as needed
IV infusion : Budu 25 - 50 mcg/hour titrate every 30 to 60 minutes to clinical effect
%39 0.7 to 10 mcg/kg/hour

N1SUTNIT87
L asal IV push Lidaadeans vse 18aa1981628 NSS/D5W Conc. < 10 mcg/ml @navegnedng urunda 4-5 unil

." ]
=

Fentany!
hameln
50 micro-
gram/m!
lion for inge’

Waing 100 M
1M injection

B

L asdl IV infusion Ti8aa19d28 D5W wsa NSS 1#fiaududy 5 mcg/ml %38 10 mcg/ml (MAX. 20 mcg/ml)

Fentanyl 50 mcg/Iml , 2 ml
5:1 Fentanyl 500 mcg + NSS/D5W up to 100 ml
10:1 Fentanyl 1,000 mcg + NSS/D5W up to 100 ml

Trissel LA. Handbook on Injectable Drugs. 16 th edition. Maryland. 2011.

F1udeya UpToDate®



Adverse Effects

and

Monitoring




Opiloid receptors

Classification of Opioid Receptors

Mu,” Mu,” Kappa Delta
Effect Analgesia (supraspinal,  Analgesia (spinal) Analgesia (supraspinal,  Analgesia (supraspinal,
spinal) spinal) spinal)
Euphoria Depression of ventilation | Dysphoriajsedation Depression of ventilation
Low abuse potential Physical dependence Low abuse potential Physical dependence
Miosis Miosis
Constipation (marked) Constipation (minimal)
Bradycardia
Hypothermia
Urinary retention Diuresis Urinary retention
Agonists Endorphins® Endorphins” Dynorphins Enkephalins
Morphine Morphine
Synthetic opioids Synthetic opioids
Antagonists  Naloxone Naloxone Naloxone Naloxone
Naltrexone Naltrexone Naltrexone Naltrexone
Nalmefene Nalmefene Nalmefene Nalmefene

“The existence of specific mu; and mu; receplors is pot supported based on doning studies of p receptoes.
"t receptorns seem 10 be a eniversal site of action for all endogenous opiotd receptors,
Adapted from Atcheson R, Lambert DG, Update on opioid receplors. Br ] Amaesth. 1994.73:132- 134,




1. gruasiudsnananisunglasiiunns
n32AU mu-opioid receptor g
kappa-opioid receptor @usddIu
pons iLag medulla
co- re:ention * Medulla: carbon-dioxide driven
Cerebrospinal pH §, ventilatory drive => PCO, A

Peripheral Chemoreceptors

- }Pao0; , | pH - ! I DRG
1 pco, Pre-Botzinger complex

fResplrat drive
= y o v & a « Depression of supraglottic ory
Z.Nﬂﬁﬂizﬂ‘uﬂﬁiﬂiﬂﬂﬂﬂﬂﬂ

| airway muscle tone Tve“t“aﬂon

(mu-opioid receptor) U3t
fu9389U hypothalamus

Upper airway
dilator

- Thai J Anesthesiol 2020; 46(4): 245-60.




Simulation of the effects on respiration that result from
Intravenous administration of morphine

100 0
! 10 mg \/ ! - mg vV Breathing

god= = @0O0O=  wmess Effect site concentration
= | T
- Onset 5 min
o
= 60
s Peak effect 60 min
=2
£ a0
K —
®
<
(va]

20

Apnoea
0 “r y— - - - v v v - - e
0 30 60" 90 120 150 180 210 240 270 300 330 360

Time (min)

Southern African Journal of Anaesthesia and Analgesia, 16:2, 7-15



The onset of respiratory depression following
different routes of application

Route of Onset of
application of Respiratory
Morphine depression
Intravenous 2-5 min
Intramuscular/SC > 15-30min
/Oral

Epidural > 8h

Intrathecal > 8h




Progression of change in Heart Rate

Change in Heart Rate (HR) in beats per

minute

5.00

0.00

-5.00

-10.00

-15.00

-20.00

—4&— Fentanyl
* IV 2.5- 5 mg of morphine was
given every 5 min max 4 dose. —&— Morphine
IV 25-50 mcg of fentanyl was
given every 5 min max 4 dose
10.00 15.00 20.00 25.00 30.00

5.00

Time after randomization (minutes)

Prehospital Emergency Care, 20:1, 45-51
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Monitoring

Notify uwndiiie AUA : AAMIu BP HR RR Sedation score

RR < 10 A3/U ] IV push : neu-naslien 15 uril aniu

) G
O, sat < 95% M14 Routine ward care %38 Post-op order

BP < 90/60 mmHg

L] IV infusion : N 1 94, X 4 AS9 IMNUU NN 4 Y.
HR < 60 bpm " "

_ L] SC, IM : dann 15 u1fl x 4 A9 wazaalunn 30
Sedation Score = 2 X !

Uil x 2 s
Pinpoint pupils (< 2 mm)

Sedation score
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gAne (Antidote) Aa Naloxone

®* A21UK3Y 0.4 mg/ml/ amp
Recommended Dosing for Opioid Overdose in Adults

* 9u1m 0.4-2 mg (AN 0.01 meg/kg/dose) IV, IM, SC ,
g /XS ) 0.4-2 mg of naloxone with doses repeated up to every

Tgldnn 2-3 undl veaud 1ile RR > 10 ASy/unil 2-3 min as needed, up to 10 mg'
(vune15ulitiy 10 mg) LI
~ - o o IV: within ~2 min
* 17384 Naloxone 199319028 NSS/SWI T4la 0.1 mg/ml M and SC: 2-5 min
® Bolus : over 30 sec Duration of Action
* Infusion: 3-5 mcg/ke/hr 30-120 min, depending on route

|a‘|ff ‘Ul% iv




Rebound Opiocid Overdose < (i Twz =30-50mins

Expect rebound opioid overdose after 1 hour of last naloxone dose:

1. Give a second dose of naloxone at the dose of the Initial response

2. If ongoing doses are needed. consider naloxone infusion of 1/3 of the
effective dose, runover 1 hour

Post Naloxone Care

8 Atleast 2 hours observation for recurrent opicid toxicity

SAFE DISCHARGE CRITERIA for adverse events within 24 hours

Gait is normal, baseline
SpO2 greater than 92% on RA
Respiration Rate between 10 and 20 9992 Sensitivity
Temperature between 35.0°C and 37.5°C &_ =
4096 Specificity
Heart Rate between 50 and 100

Glasgow Coma Scale of 15

* Naloxone 3fA1 Half life du Uszuiae 30-80 min
* 5329n1517A Rebound opioid overdose

a vl Y 'y} Yy a o v
WNALAN 1 219 adAfn2e Naloxone 11810135
Y ddy =\ v ., . 1 v
JU2eAYU B33l infusion siatae Taglviauin
1/3 ¥893u19 Naloxone gav1e over 1 %9

" T P4

2 19




Gut secretion Gut motility Peripheral restriction

Sphincter function

Opiolid-Induced Constipation

Normal Opioid treatment + naloxegol

Cenftral nervous system

Owioid reatment .
- > @\
<A e
(@ — analgesia

A =

<
('—:'E—'— o

Central nervous system

EBEE

ENS

Intestinal lumen

/\./\

Intestinal lumen

Intestinal
secration

Anal sphincter

INorrnal sphincter functiori

Opioid
~—-~® Naloxegol

—>| Non-propulsive motility l-(—

Intestinal lumen Intestinal lumen

Fluid
reabsorption

Drier, harder stools

hincter

Anal spl

Dysfunctional sphincter I
[ i ining and i ‘l

t%4
NBINN
Y

Clinical and Experimental Gastroenterology 2014:7



TABLE 3. LAXATIVE THERAFPIES FOR OPIOQID-INDUCED

CONSTIPATION
Class Generic Name (Trade Name)
Bulk-forming Methyleellulose (Citrucel) ) 32;.1‘.13‘322,”;2?.";‘3;”
Psyllium (Metamucil) " adequate fluid intake
Lubricating Mineral Cil
Osmotic Lactulose
Magneszium hydroxide (Milk of
Magnesia) i%
Polyethylene glycol (MiraLax)
Stimulant Bizacodyl (Duleolax)
Senna (Senockot)
Stool softener Docusate sodium (Colace) *
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Opioid-induced Nausea and Vomiting

Gl Tract Vestibular

Serotonin receptors Histamine and
5HT3 acetylcholine receptors

Vomiting Center Antagonists = 817i5igN5EUE ®

Histamine, acetylcholine, ®  Metoclopramide - D2
neurokinin

and| serotonin receptors " Ondansetron =2 5HT3
5HT3 -

Dexamethasone =2 nalnlidauuidn
9198A Prostaglandin synthesis LLazann151as

: endogenous opioid
Chemoreceptor Trigger Zone : P

neurokinin, SHT3

y opioid receptors, and k recepfors



Metoclopramide inj. - Dose 10 mg iv q 6-8 hr (Max dose 60 mg/day)
10 mg/2ml/amp - IV push ¥1nn91 1-2 min (339319 %59 139379 conc. 0.2mg/ml)
- IV infusion 411171 15 min (dose >10 mg + NSS/D5W 50 ml)
- #2821y Wnnd1 65 U %38 CrCl < 40 mUmin vildenvuia
5 mg n 4-8 #7314 Max dose 30 mg/day
- sz¥elumsldiudgeeny Wasamnaziiuarudesdunisiia

extrapyramidal effect

Ondansetron inj. - @lviey 4-8 mg iv g 6-8 hr (max 16 mg/dose)
8 mg/dml/amp - 1An 0.15 mg/kg iv q 4-8 hr (max 8 mg/dose)
- IV push #1001 2-5 min (l338319)
- IV infusion ¥1An41 15 min (138319 NSS/D5W 50-100 ml)
- szamsldfenluguneiiinanudesdanisiin QT prolongation
- N13tAn QT prolongation %uﬁmlmﬂal’l (dose-dependent)

Dexamethasone inj. - Dose 4-8 mg iv

4 mg/ml/amp - IV push 410A91 1-4 min (lsit323149)

= L COANIEE T




Opioid-induced Pruritus

mmiﬁuﬁlumﬂu‘%mmﬁaﬂmLtﬁanizﬂﬂﬂlﬂﬁﬂﬁ'sLLa:flU‘Viﬁ']
Epidural/Intrathecal tAna1n15aulANINAI1 Intravenous
Morphine agnulauaguaziinuiunidn Fentanyl

Onset 3-7 Falus

JAanenaln 1w WU 5-HT3 receptor, mu opioid receptor
Ondansetron 4-8 mg iv %38 Naloxone 19Uasnuuazsnu
21N13AUINNNIT BN intrathecal

@ B L
2 ‘ “ Opioids
Q@ @ i s >
@ g =
rresterestres e e sy
AULALAALLLRLALLLLL 4 LAALLLLS
. v
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Spinal cord
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Opioid : True allergy vs Pseudo allergy

Pseudo allergy

Pathway IgE or T cell mediated Histamine-release from mast cells

Symptom ltching/Rash/Agioedema/Anaphylaxis ltching/Urticaria/Erythema
/Flushing/Chill/Agioedema/Anaphylaxis

Management ® Antihistamine ® Antihistamine
® Stop and change opiod different ¢ Slowly push
chemical class ® Change opioids
Incident Less (<2%) More

**Js1liu Timeline n1slasuguazdseianslvenvasyUesiunaey
LNBUENBUANTITUN

00 LA &




THANK YOU
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