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Definition： the time period of a patient's surgical procedure. It commonly 

includes ward admission, anesthesia, surgery, and recovery. Perioperative may refer 

to the three phases of surgery: preoperative, intraoperative, and postoperative .

手术 术后2~7天术前1~2天
术中处理 术后处理

7-12天
术前准备
5-7天

Perioperative Period

Perianesthesia

手术 术后2~7天术前1~2天
Intraoperation Postoperation

7-12 days
Preoperation
5-7 days

The time period of 1-2 days preoperation, intraoperation and 

1-2 postoperation.

1.1  Perioperative Period
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01 03

04
Monitor and Maintain the 
depth of anesthesia, 
monitor and regulate vital 
signs

Stop administering 
anesthetics until 
patient`s 
conciousness recovers

relieve acute pain and 
prevent acute pain from 
turning into chronic 
pain

Preoperative

Makes the awaken 
patient into an 
operable surgical 
status

02 Induction

03 Maintenance

Wake-up04

05 Postoperative 
Analgesia

Preoperative assessment, 
preoperative testing, 
preoperative nutritional 
support

01

Phases of General Anesthesia

1.1 Perioperative Period

The four elements of general anesthesia are sedation, analgesia, muscle relaxation and reflex inhibition. 
The principle is to prevent the patient from being uncomfortable and without adverse reactions, so that the patient 
can smoothly enter into the anesthesia status (given sedative + analgesic + muscle relaxant).
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1.2  Analgesic for Perioperative period

Opioid drugs are main analgesics for perioperation period!

Moderate to acute pain relieve

Non-steroidal
anti-inflammatory drugs (NSAID)

narcotic analgesic（Opioid type）

Analgesics
Light to moderate chronic pain

Opioid Drugs

Potency Drug Value

Strong

Sufentanil 1000
Remifentanil 100-200

Fentanyl 100-200
Alfentanil 40-50

Hydromorphone 8-10
Butorphanol 4-6

Moderate
Methadone 1.5

Morphine 1
Nalbuphine 0.5-0.8
Pentazocine 0.3

Weak
Codeine 0.2
Pethidine 0.1

Very Weak
Allyl prarone 0.07-0.1

Tramadol 0.05-0.07

Brunton，The Pharmacological Basis of Therapeutics.Pub date: 23 Aug 2005. 
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1.2  Analgesia Methods

General 
analgesia

Local 
analgesia

Self-control 
analgesia

PCIA 

PCEA 

PCSA

PCRA

Multi-mode 
analgesia

Analgesia Methods

Oral
Muscle injection
Intravenous local infiltration 

Peripheral 
nerve block
Epidural  injection

Multi-drug 
delivery
Multi-method 
delivery
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1960

Fentanyl 
Family

1974

1976 1990Fentanyl Firstly 
Synthesized

Sufentani
Successfully 
synthesized

Alfentanil
Synthesized

Remifentanil 
Synthesized

1.3  Fentanyl Family
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Fentanyl 
exclusively 
manufactured 
by 
Yichang Pharma

Remifentanyl
Launched 
into market

Sufentanyl
Launched 
into market

Alfentanyl
Launched 
into market

1.3 Fentanyl Family Marketed in China
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N
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Remifentanil Sufentanil

Alfentanil

Types and characteristics of opioids receptor 

1.3  Fentanyl Family

Climcal PharmacokInetics 8: 422-446 (1983)

Recepto
r function

µ（µ1） To create analgesia and sedation on spinal cord

（µ2）
Adverse events such as respiratory depression, 

apnea , addiction, illusion , etc. 

κ Analgesia and sedation on spinal cord, diuresis, 
dysphoria

δ Antidepressant effects, convulsant effects，
analgesia

σ Anxiety, depression, appetite, 

ε release of met-enkephalin
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1.4 Opioid Drug Application Status

Use of opioid analgesics has increased, but remains low in Africa, Asia, Central America, the Caribbean,
South America, and eastern and southeastern Europe.

Mean availability of opioids for pain management 

Berterame D S. Lancet, 2016, 387(10028):1644-1656.

2011–20132001–03

Africa

Asia
Central 
America

South America

Caribbean
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USA

29.3%

Germany

23.7%
Spain

6.5%

Britain

3.9%

France

4.3%

Canada

4.9%

China

0.4%

Consumption

Others

27%

1.4 Opioid Drug Application Status

International Narcotics Control Board （INCB）Report 2016

Fentanyl consumption
Of 2015 is 1600kg all over the world.

USA consumed 468.8kg, takes 29.3%.

China consumed 6.2kg, takes 0.4%.
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Belgium

33.0%

China

24.0%

Britain

21.0%

Spain

8.0%

Others

14.0% Remifentanil consumption
Of 2015 is 73kg all over the world.

Belgium consumed 24kg, takes 33%.

China ranked No.2, takes 24%.

International Narcotics Control Board （INCB）Report 2016

1.4 Opioid Drug Application Status
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China

49%

France

13%

Canada

7%

USA

6%

Germany

4%

Italy

4%

Others

17%
Sufentanil consumption
Of 2015 is 3kg all over the world.

China consumed 1.47kg, takes 49%.

France ranked No.2, takes 13%.

International Narcotics Control Board （INCB）Report 2016

1.4 Opioid Drug Consumption
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Schultz JJ. Am J Physiol. 1995;268:H2157-61

In 1995, Schultz discovered that opioid drug preconditioning has protective effects on cardiac ischemic.  

2.1 Discovery of Organ Protection by Opioid Drug

Naloxone treatment before or immediately 
after PC abolished this protective effect
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Minamino T. Circulation，2012;76:1074-1082 Downey, J. M et al. Ann N Y Acad Sci，2008;1123:187-96

Myocardial ischemia/reperfusion (IR) injury and 
ischemic conditioning

Signaling pathways involved in triggering the 
preconditioned state prior to the ischemic insult 
(events above the dividing line) and those that 
mediate protection in the first minutes of 
reperfusion (events below the dividing line). 

2.1 Discovery of Organ Protection by Opioid Drug
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In 1996, Schultz researched in anesthetized thoracotomy 
rats, 30 min for ischemia and then reperfusion for 120 
min to simulate ischemic preconditioning to give 
morphine 100 μg/kg (total dose 300 μg/kg), and found 
that morphine can simulate ischemic preconditioning. 
The protective effect reduces the infarct area after 
cardiac ischemia.

Schultz JJ. Circulation Research. 1996;78:1100-1104.

PC ：ischemic PC (group)
GLY： glibenclamide , a KATP channel antagonist,
MOR：morphine , a nonselective opioid receptor 
antagonist
NL： naloxone

2.1 Discovery of Organ Protective Effects by Opioid Drug
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Male SD rats：
All group hearts were subject to 30 min of occlusion 
and120 min of reperfusion. Before ischemia, ischemic 
preconditioning(IPC) hearts were subject to three 5-
min cycles of occlusion interspersed with 5 min of 
reperfusion, whereas remifentanil preconditioning
(RPC) hearts were subject to three 5-min cycles of 
infusion of remifentanil (0.2, 0.6, 2, 6, or 20 μg·kg-

1·min-1)interspersed with 5min drug-free periods. 
Occ ： occlusion ofthe left coronary artery;
rep：reperfusion; 

rem ： infusion of remifentanil, 
free ：drug-free periods.

2.2 Heart – Organ Protective Effects of Remifentanil  

Anesthesiology 2004; 101:918–23
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1.Control (CON, saline vehicle).

2. Naltrindole10 (NTD, a selective δ-OR 
antagonist) 5mg/kg intravenously 10 min 
before ischemia.

3. Nor-binaltorphimine11 (nor-BNI, a κ-OR 
selective antagonist) ,5 mg/kg intravenously 
15 min before ischemia.

4. CTOP: a μ-OR selective antagonist, 1 
mg/kg intravenously 10min before ischemia

Anesthesiology 2004; 101:918–23

2.2 Heart – Organ Protective Effects of Remifentanil  
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Results: There was a dose-related reduction in infarct size/area at risk after treatment with 
remifentanil that was similar to that seen with ischemic preconditioning. This effect was 
prevented or significantly attenuated by coadministration of a μ, κ, or δ-opioid antagonist.

Anesthesiology 2004; 101:918–23

2.2 Heart – Organ Protective Effects of Remifentanil  
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The heart of male Sprague-Dawley rats was removed 
immediately

u Chelerythrine（CHE） and GF109203X（GF): both protein 
kinase C inhibitors

u 5-Hydroxydecanoate（5-HD）:a selective mitochondrial 
KATP channel blocker

u glibenclamide (GLY): Adenosine triphosphate–sensitive 
potassium channel blocker

u HMR-1098 :a selective inhibitor of the sarcolemmal KATP 
channel

Anesthesiology 2005; 102:371–8

2.2 Heart – Organ Protective Effects of Remifentanil  
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Effect of remifentanil preconditioning on infarct size, as
a percentage of the area at risk (IS/AAR), concentration 
dependently

The effect of opioid antagonists on remifentanil 
preconditioning (RPC) or ischemic preconditioning (IPC). 
Lactate dehydrogenase (LDH) release in rat hearts

Cardiac κ- and δ- but not μ-ORs mediate the cardioprotection produced by remifentanil preconditioning .

δ κ

μ

Anesthesiology 2005; 102:371–8

2.2 Heart – Organ Protective Effects of Remifentanil  
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Results：
• Both protein kinase C inhibitors abolished the effects of RPC or ischemic preconditioning
• 5-Hydroxydecanoate(a selective mitochondrial KATP channel blocker) also abolished the 

cardioprotection of RPC and IPC, 
• HMR-1098 (a selective inhibitor of the sarcolemmal KATP channel) did not.

Anesthesiology 2005; 102:371–8

2.2 Heart – Organ Protective Effects of Remifentanil  
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Zhang T Z, Zhou J, Jin Q, et al. [J]. Genetics and Molecular 
Research, 2014, 13(3): 7658-7665.

40 patients are divided into 4 groups, R1, R2, and R3 and Control Group.
Remifentanil (0.6, 1.2, and 1.8 μg·kg-1·min-1) was respectively administered by 
intravenous infusion in the R1, R2, and R3 groups 30 min after anesthesia induction, and 
the remifentanil preconditioning was accomplished by intravenous infusion for 5 min, 
which was repeated three times at 5 min intervals. After the preconditioning, the 
operation was initiated. 

2.2 Brain – Organ Protective Effects of Remifentanil Preconditioning  
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The remifentanil preconditioning at 1.8 μg·kg-1·min-1 decreased S-100β 
protein and the MDA concentration ,and increased plasma SOD activity.

Zhang T Z, Zhou J, Jin Q, et al. [J]. Genetics and Molecular Research, 
2014, 13(3): 7658-7665.

2.2 Cerebral Injury – Organ Protective Effects of Remifentanil Preconditioning  
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Surgery 2016;159:548-59.

NS, normal saline;

RF, remifentanil; 

2.2 Small Intestine – Organ Protective Effects of Remifentanil  
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Effects of different doses of remifentanil preconditioning on HR (A), 
MAP (B), and intestinal I/R-induced intestinal injury (C–J) in vivo.

n Intestinal I/R induced 
obvious intestinal injury as 
evidenced by increases in 
the Chiu score, serum 
diamine oxidase activity,

n Remifentanil reconditioning 
significantly improved 
these changes

Surgery 2016;159:548-59.

2.2 Small Intestine – Organ Protective Effects of Remifentanil  
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Histopathologic changes of intestinal mucosa 
assessed by hematoxylin-eosin staining (E–J).

n In the I/R group (F), severe edema ofmucosal villi and injury of intestinal glands accompanied with 
infiltration of inflammatory cells were observed

n Remifentanil preconditioning protect the small intestine from intestinal I/R injury

Surgery 2016;159:548-59.

2.2 Small Intestine – Organ Protective Effects of Remifentanil  
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Sufentanil postconditioning can induce myocardial protection

TUNEL staining (magnification 
3400). 
(A)Sham group. 
(B) I/R group.
(C) I/R+sufen (3 μg/kg)group.

Jo u r n a l of  surgi c a l r e s e a r c h 1 7 8 ( 2 0 1 2 ) 5 6 3-5 7 0

2.3 Myocardium - Organ Protective Effects of Sufentanil

Sprague-Dawley rats
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The apoptotic index of cardiomyocytes
was significantly reduced with sufentanil
treatment (20.0% ) compared with the 
I/R group (47.0% ; P < 0.05).

Jo u r n a l of  surgi c a l r e s e a r c h 1 7 8 ( 2 0 1 2 ) 5 6 3-5 7 0

2.3 Myocardium - Organ Protective Effects of Sufentanil
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Remifentanil sufentanil & cardioprotection：Remifentanil and sufentanil enhanced the  
recovery of FoC as compared with the control group

Acta Anaesthesiol Scand 2011; 55: 758–764

n isolated human right atrial 
trabeculae 

n Remifentanil： 10-11, 10-10, 10-9M 
n sufentanil ： 10-11, 10-10, 10-9M

2.3 Myocardium - Organ Protective Effects of Sufentanil
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Drug Dose Organ experimental subject
morphine 300μg/kg heart Male Wistar rats

remifentanil 0.2, 0.6, 2, 6, or 20 μg·kg-1·min-1*15min heart Sprague-Dawley rats
remifentanil 0.6, 1.2, and 1.8 μg·kg-1·min-1*15min brain patients

remifentanil 1 μg·kg-1·min-1*15min small 
intestine

Sprague-Dawley rats

sufentanil 3 μg/kg heart Sprague-Dawley rats
remifentanil
sufentanil

Remifentanil：2.7 ng/ml
Sufentanil：2.6 ng/ml

right atrial 
trabeculae

patient

2.4 Summary - Organ Protective Effects
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Circ J 2012;76: 1074 – 1082)
British Journal of Pharmacology (2015) 172 2051–2061

Key elements of the pathways activated in anaesthetic-induced protection. Several autacoids play an 
essential role in “early” ischemic preconditioning. Upon binding to their respective receptors, autacoids 
activate intracellular signaling pathways. 

mechanism2.4 Summary - Organ Protective Effects
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Clin. Pharmacokinet. 29 (2): 80-94, 1995

u Drug accumulation will take place
after long time infusion.

u Remifentanil has no accumulation
issue even after 600 mins continuous
infusion.

Opioid anesthetics used for general anesthesia can not only reduce adverse reactions, but 
maintain stable anesthesia and reduce other combined anesthetics. 
Remifentanil is often used  for anesthesia maintainance and Sufentanil is the ideal analgesic.

3.1 Clinical Application of Remifentanil & Sufentnail
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Proper  usage of   Remifentnai l  reduces  
death rate  in  operat ions

Uchida K, Yasunaga H, Sumitani M, et al. [J]. Journal of 
neurosurgical anesthesiology, 2014, 26(4): 291-298.

It`s been researched that in brain tumor excision operations, patients group of 

Remifentanil has much lower death rate and shorter length of stay in hospital 

than the group of fentanyl.

The research includes 2760 patients, 1380 patients in Group of Remifentanil, 

1380 patients in Group of Fentanyl. 

3.1 Clinical Application of Remifentanil & Sufentnail
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In the study, the research results suggest that 
Remifentanil is an independent factor in reducing mortality 

rate.

The results of a large number of experiment data shows that the mortality 

rate was 4.2% in the fentanyl + remifentanil group and 7.7% in the fentanyl 

group. There was a significant difference in mortality between the two 

groups. Remifentanil is an independent factor in reducing hospital 

mortality (odds ratio = 0.52; 95% confidence interval, 0.37-0.74; P < 0.001).
Uchida K, Yasunaga H, Sumitani M, et al. [J]. Journal of 
neurosurgical anesthesiology, 2014, 26(4): 291-298.

3.1 Clinical Application of Remifentanil & Sufentnail
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n C group: normal saline group:
remifentanil TCI: 10 ng⋅mL−1 + saline

n S group: sufentanil group：
remifentanil TCI: 10 ng⋅mL−1 +sufentanil 0.15 ng⋅mL−1

n Maintained until extubation

The Scientific World Journal Volume 2014, Article ID 701329

Combination with sufentanil and remifentanil

3.1 Clinical Application of Remifentanil & Sufentnail
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𝑇𝑠：at initiation of sufentanil (S group) or
normal saline (C group) administration

𝑇𝑒：after extubation; 
𝑇1,：on arrival to the postanaesthetic care

unit.

Sufentanil administration before concluding 
remifentanil anaesthesia improved postoperative 
hyperalgesia and achieved haemodynamic stability 
at extubation

The Scientific World Journal Volume 2014, Article ID 701329

3.1 Clinical Application of Remifentanil & Sufentnail
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Sufentanil administration before concluding remifentanil  anaesthesia  didn’t 
delay recovery or increase PONV during laparoscopic gynaecological surgery.

The Scientific World Journal Volume 2014, Article ID 701329

3.1 Clinical Application of Remifentanil & Sufentnail
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PCA 

Asian Cardiovascular & Thoracic Annals 2014,Vol. 22(6) 694–699

3.1 Clinical Application of Remifentanil & Sufentnail

Patients in one group (R-PCA) 
received remifentanil
25 μg/mL administered via the 
intravenous
PCA infusion pump at 5mL/h

Patients in one group(S-PCA) 
received sufentanil 2 μg/mL
administered via the PCA infusion 
pump at 4mL/h
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Mean pain intensity in the 2 groups 
based on the 4 pain rating scales. 
(a) VAS: Visual Analog Scale; 
(b) NRS: Numeric RatingScale; 
(c) FPS: Faces Pain Scale;
(d) BRS: Behavior Rating Scale.

n Both remifentanil and sufentanil patient-controlled analgesia 
can provide acceptable analgesia after coronary artery bypass.

n The difference between their efficacies was inconspicuous 
until 24 h postoperatively. Remifentanil seems to result in 
better pain relief at 24 h postoperatively.

Asian Cardiovascular & Thoracic Annals 2014,Vol. 22(6) 694–699

3.1 Clinical Application of Remifentanil & Sufentnail
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Anaesthesia 2019, 74, 602–608

Study flowchart for patients included in the study. 
IMC： intermediate care unit; 
ICU： intensive care unit;
OR：operatingroom

n Induction ：fentanyl 200 μg and propofol 1–2 mg.kg-1.

n Maintenance：
Drug until 

sternotomy
until and during 
bypass

until chest
closure

sufentanil 1 μg.kg-1.h-1 0.5 μg.kg-1.h-1 0.25μg.kg-1.h-1

remifentanil 0.2-0.3 μg.kg-1.min-1

FTA

3.1 Clinical Application of Remifentanil & Sufentnail
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sufentanil
remifentanil

n The sufentanil group had a significantly longer mean (SD) ventilation time compared with the 
remifentanil group;

n Remifentanil was more effective in reducing time to tracheal extubation

Anaesthesia 2019, 74, 602–608

3.1 Clinical Application of Remifentanil & Sufentnail
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n The sufentanil group had 
a longer mean (SD) 
length of stay in the 
recovery area

n The sufentanil group had 
a lower mean (SD) visual 
analogue pain score than 
the remifentanil group

n there was an increased 
requirement for 
postoperative analgesia 
when remifentanil was 
used.

Anaesthesia 2019, 74, 602–608

3.1 Clinical Application of Remifentanil & Sufentnail
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—— Anesthesiology,1991;74:53-63 

N
H3C O

CH3

O

O

N

O CH3
O

GI-90291 Remifentanil Acid

GI-94219

5%

95%

Remifentanil

Unlike Fentanyl is 
metabolized by 
liver and kidney, 
Remifentanil is 
metabolized by 

non-specific 
esteres in blood.

N
H3C O

CH3

O

O

N

OH
O

N
H3C O

CH3

O

O

N
H

3.2 Remifentanil & Sufentainil Summary
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Ideal Anesthetic for special Patients

age＞65
Patients with vitium

pseudocholinesterase

Hepatic and renal 
impaired patients Age of 2-12 children

Obese patients

——Anesth Analg, 2002;95:1305-1307.
—— Eur J Anaesthesiol, 2002;19:839-840. 

3.2 Remifentanil & Sufentainil Summary

uThe metabolism is not 
related to the patients 
weight, age, 
pseudocholinesterase
activity, kidney and liver 
function, 
uso it is the first choice of 
anesthetics for special 
patients including obese 
patient, old patients, 
children, Hepatic and renal  
Impaired patient and  
patients with vitium
pseudocholinesterase.
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CharactersBrief Introduction

Short-Acting Rapid onset 1 to 2 mins, rapid offset 
within 5-10 mins with rapid recovery.

No 
Accumulation

Rapidly metabolized by nonspecific blood 
and tissue esterases.

Rapid 
Recovery

Rapid recovery with earlier discharge 
from the operating room for outpatients.

Coordinated 
Sedation 

When coordinated with other sedation 
drugs intraoperatively，it may reduce the 
usage of sedation drugs.

Organ 
Protection

Can be used in patients with hepatic or 
renal impairment

【Generic Name】 Remifentanil HCL for Injection
【Ingredient】 Remifentanil HCL
【Excipient】 Glycine
【Identification】 This product presents loose 

white or similar white colour
【Indication】 This product is indicated as an 

analgesic agent for intravenous 
administration

【Package】 glass-made  vials for injection
1mg    5 vials/ box
2mg 5 vials/ box
5mg    2 vials/ box

【Storage】2-25℃ and protect from light, do not 
freeze or refrigerate

【Shelf Life】18 months

3.2 Remifentanil Summary
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Rapid on-set & off-set for awakening；
Suitable for TCI pump, infusion pump；
No accumulation for liver and kidney；
Ideal analgesic for special patients；

Notice:
This product should not be administered into the same IV tubing 
with blood product, such as blood, serum, blood plasma.

Remifentanil can penatrate through placenta and cause 
neonate respiratory depression.

u General anesthesia maintainance：0.1-1μg/kg/min；
u TCI pump infusion:

Target plasma concentration 6ng/L, which equals TCI:2ng/ml≈ 0.07μg/kg/min

3.2 Remifentanil Summary



52

Morphine Fentanyl Sufentanil

Type µ，κ µ µ

on-set time（min） - 2-3 1.3-3

Peak time（min） 20 5-8 3-5

effect period（min） 3-4h 25-30 25-50

Equal dose 10 0.1 0.01

Analgesic potency 1 100 1000

Therapeutic 
window(LD50/ED50)

70-90 277 25211

Pharmacodynamics index

Journal of Clinical Anesthesia (2016) 32, 300–312

3.2 Sufentainil Summary
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Analgesic agent of 
combined 
anesthesia

Sedation out 
side OR

Anesthesia 
induction and 
maintenance 

of general 
anesthesia

Characters

1,potent and lasting

High potency，long lasting，effectively
reduce pain and complications for

severe trauma patients

2. safe and comfort
Wide range of application,

safe and less adverse reactions, 
high satisfaction

3.Inhibition of stress Effectively inhibits patient's stress 
response, improve patient compliance。

4.synergistic sedation synergistic effect, reduce sedatives 
and hypnotic drug dosage.

Indications

3.2 Remifentanil & Sufentainil Summary
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Sufentanil is 800-1000 times potent as 
Morphine, with therapeutic index of 26716.
One of the safest analgesic in market.

PCIA： loading dose 0.15-0.25μg/kg，background dose0.03-
0.05μg/(kg·h)，

Bolus0.5ml，the flow rate 2ml/h，lockout time 15min；
Cardiothoracic Operation：0.08-0.1 μg/(kg·h)；

PCEA：background dose2ml/h，Bolus 3ml， lockout time 15-30min  ;
Gynecologic operation：0.4μg/ml sufentanil+0.125% Ropivacaine         
Major abdominal surgery.：0.75μg/ml sufentanil+0.2% Ropivacaine
Joint Replacement：1.25μg/ml sufentanil+0.125%ropivacaine

3.2 Remifentanil & Sufentainil Summary
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3.3 Side effects of opioid analgesic and solution

…

u PONV

u OIH

u Addiction

u Tumor recurrance

u Urinary retention

u Somnolence

Adverse reactions：

u Respiratory 
depression

The challenge at the moment is to maintain the analgesic effect, meanwhile, 
prevent the side effect.

Puig S.Nature Medicine, 2017, 23(3):272.
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Proper use of opioid drug can reduce adverse reactions

Opioids are the most effective analgesic 
drugs.The proper use of opioids is safe, 
unlike other analgesic drugs, opioids is of 
no organ toxicity; NSAIDs and para-acetyl 
Aminophenol produces severe 
gastrointestinal for liver.

Adverse reactions of opioid 
drug can be reduced by 
decreasing bolus dose, lower 
infusion rate, longer infusion 
period.

M. Tan et al.Can J Anesth/J Can Anesth (2015) 62:203–218
Paul F.et al.Anesth Analg 2007;1041380–96

Savage SR, et al. Addict Sci Clin Pract. 2008;4(2):4-25.
Pergolizzi J, et al. Pain Pract. 2008;8(4):287-313.

3.3 Side effects of opioid analgesic and solution



57

Opioids can trigger central sensitization and induce 
hyperalgesia, known as opioid-induced hyperalgesia, 
which are widely recognized complication of opioid 
therapy. This phenomenon has been confirmed by 
numerous clinical observations and basic researches.

OIH：
Sensitization of nociceptive pathways, enhancement of
pain sensitization

Opioid-induced pain sensitization（OIH, opioid-induced Hyperalgesia）

Lancet Neurol. 2014 Sep;13(9):924-35.

OIH The core of prevention: combined medication, advanced analgesia combined with opioid drugs, especially notice 
that pre-administration of alternative analgesics before the ending of surgery , and postoperative analgesia combined 
with anti-inflammatory analgesics.

3.3 Side effects of opioid analgesic and solution - OIH
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Opioid-induced PONV is μ receptor-mediated stimulation of the chemosensory 
region of the lower brainstem.

The solution for PONV should be based on multi-analgesic
combination.

Complementary analgesic mechanisms (acting on different 
receptors or different sites related to analgesia)
Additional analgesic enhancement without synergistic 
Side effects add-up or even less side effects.

Use antiemetics, such as ondansetron and
tropisetron.

3.3 Side effects of opioid analgesic and solution - PONV
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Two articles in Anesth Analg 2010 reported the connection between analgesics 
and tumor recurrance

Anesth Analg 2010;110:1630–5
Anesth Analg 2010;110:1636 –43

3.3 Side effect of Opioid analgesics - Tumor recurrance 
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n Opioids inhibit cellular and humoral immune function in 
humans

n Morphine inhibits spontaneous and cytokine-enhanced NK 
cell cytotoxicity

n In contrast, IV fentanyl increases NK cell cytotoxicity and 
circulating CD16（+) lymphocytes in humans

n Opioid-induced promotion and stimulation of angiogenesis

Anesth Analg 2010;110:1636 –43

3.3 Side effect of Opioid analgesics - Tumor recurrance 
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u Surgical intervention, for the purpose of cure, 
but might "trigger" tumor metastasis.

u Surgical infestation of tumor tissue, traumatic 
hemorrhage and inflammatory response can 
directly lead to and trigger the "metastasis". 
Other factors that may trigger tumor metastasis 
during perioperative period are anesthesia, 
blood transfusion, hypothermia, postoperative 
complications, etc.

u The effect of opioid drugs on the tumor 
during the perioperative period is the minimal 
among all factors.

u More attention should be paid to the impact 
of cancer treatment on the use of opioids of
tumor progression. At present, adequate 
analgesia should still be the main treatment 
strategy.

3.3 Side effect of Opioid analgesics - Tumor recurrance and solution 
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