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Objectives 
1. List the principles for the use non-opioids for acute pain 
management

2. Discuss the advantages and disadvantages of various non-opioid 
agents 

3. Identify supporting evidence for use of non-opioid alternatives

4. Describe the implementation of a practice centered on the use of 
non-opioids



Poll
At my institution, the pharmacy department is actively 
involved in mitigating the use of opioids by working with 
interdisciplinary personnel (ie: nurses, doctors) on pain 
rounds or stewardship teams. 

A. True 

B. False 





Principles for use of non-opioids  

• Develop framework  
• Aim: Bed-side patient care 

• Implement process & procedure 

• Provide continuous education 

• Enhance the pharmacist-provider-patient relationship

• Identify & determine disease state 
• Targeted use of pharmacotherapy vs. pathophysiology 

• Identify options
• Channels, Enzymes, Receptors-Targeted Analgesia (CERTA)  

• Multimodal and holistic pain management



CERTA (Multimodal) approach1

Channels: 
o Sodium (Lidocaine)

o Calcium (Gabapentin)

Enzymes: 
o COX 1,2,3 (NSAIDS)

Receptors: 
o MOP/DOP/KOP (Opioids)

o NMDA (Ketamine)

o GABA (Gabapentin/Sodium Valproate)

o 5HT1-4 (Haloperidol/Metoclopramide)

o D1-2 (Haloperidol)



Pain transmission via NMDA receptor2



Ketamine2-4

• Therapeutic category 
• N-methyl D-Aspartate (NMDA) receptor antagonist

• Variety of effects 

• Respiratory system 

• Bronchodilation 

• Cardiovascular system 

• Increase in cardiac output, blood pressure, heart rate 

• Central nervous system 

• Analgesia

• Anesthesia 

• Emergence phenomenon 

• Dissociation 



Pharmacokinetics2

Onset/Duration Distribution Metabolism Elimination 

Onset:
IV: within 30 
seconds 
IM: within 10-15 
mins

Duration: 
IV (anesthesia): 
5-10mins 

Vd= 2.4L/kg

T1/2 = Alpha: 10-
15 minutes; 
Beta: 2.5 hours

27% protein 
bound 

Hepatic 91% urine 



Evidence based?

0.3mg/kg/dose IV



Administration



Administration1-4

1-1.5mg/kg/dose IN



Clinical consideration: IVP or IVPB? 



Ketamine vs. opioids





First author 

year, country 

Sample 

size 

Age 

range

Chief complaint Intervention Comparison Measured outcome Result Conclusion

Majidinejad 

2014, Iran [7]

n=126 18-55 

years

Fractures of long bones IV ketamine 

0.5 mg/kg 

(n=63)

IV morphine

0.1 mg/kg 

(n=63)

Primary: Mean

severity of pain 

before admin of 

medications and 10 

minutes after

Before administration:               

ketamine 8.9±0.8 vs. 

morphine: 8.8±0.8 (p=0.32)

After administration:                  

ketamine 2.7 ± 1.8 vs. IV 

morphine: 2.4±1.5 (p=0.28)

No significant 

difference 

(p>0.05)

Motov 

2015, 

United 

States [8]

n=90 18-55 

years

acute abdominal, flank, 

back, or musculoskeletal 

pain and pain score of 5 or 

more on a 11-point NRS

IV ketamine 

0.3 mg/kg in 

10 ml of NS 

(n=45)

IV 

morphine 

0.1 mg/kg 

in 10 ml of 

NS                    

(n=45)

Primary: Mean 

NRS pain scores at 

30 minutes. 

ketamine: 4.1 ± 3.2 vs 

morphine: 3.9 ± 3.1                            

(mean difference:                            

0.2 [95% CI: -1.19 to 1.46])

No significant 

difference 

(p>0.05)

Motov 

2018, 

United 

States [9]

n=60 ≥65 

years

acute abdominal, flank, 

back, or musculoskeletal 

pain and pain score of 5 or 

more on a 11-point NRS

IV ketamine 

0.3 mg/kg in 

100 ml of NS 

(n=30)

IV 

morphine 

0.1 mg/kg 

in 100 ml of 

NS (n=30)

Primary: Mean 

NRS pain scores at 

30 minutes. 

ketamine: 4.2±3.4 vs  

morphine: 4.4±3.1                       

(mean difference:                              

-0.2 [95% CI: -1.93 to 1.46])

No significant 

difference 

(p>0.05)

Reynolds 

2017, 

United 

States [10]

n=87 4-17 

years

suspected single-extremity 

fracture requiring analgesia 

with an initial pain score ≥ 4 

(4-10 years) or an Adult pain 

score of at least 3 (11-17 

years)

IN ketamine 

1mg/kg 

(n=43)

IN fentanyl

1.5 µg/kg 

(n=44)

Primary: Mean 

pain scale score 

reduction in FPS-R 

at 30 mins after 

admin, mean± SD 

(mean difference 

[95% CI])

IN ketamine: 46±34 vs.                

IN fentanyl: 39±29                          

(7[-7 to 21])

No significant 

difference 

(p>0.05)



Clinical considerations 
• Route 
• IV access? 

• Nausea/vomiting?

• Readily available in the ED? 

• How long will it take for procurement? 

• Safety (Avoid in…)
• Hemodynamic instability (high blood pressure) 

• Baseline psychiatric condition 

• Altered mental status



Which would you choose? 
KK is a 45 year old male who presents to the ED with acute 
abdominal pain. The physician would like to initiate ketamine but 
would like to avoid potential nausea/vomiting. She inquires with you, 
the pharmacist, on whether ketamine should be administered as a 
push versus slow infusion over 10-15 minutes. Your response is….

A. Push 

B. Infuse over 10-15 minutes 



Lidocaine11

• Therapeutic category 
• Class Ib amide antiarrhythmic 

• Mechanism of action 
• Blocks sodium channel Decrease conduction velocity

• Adverse event profile 

• Headache, dizziness, flushing, edema

• Twitching, seizure, arrhythmia 

• Availability 
• 100mg pre-filled syringe 

• 1%, 2% injection vial 





Pharmacokinetics11

Onset/Duration Distribution Metabolism Elimination 

Onset:
45-90 seconds

Duration: 
10-20 minutes

Vd= 0.7-2.7L/kg

T1/2 = 7-30 
minutes

60-80% protein 
bound 

Hepatic Urine 



Evidence based?

1-1.5mg/kg IV 



Lidocaine vs. opioids





First author 

year, country 

Sample 

size 

Age 

range

Chief complaint Intervention Comparison Measured 

outcome

Result Conclusion

Motamed

2017, Iran 

[12]

n=90 18-65 

years

Renal colic IV lidocaine 

1.5 mg/kg 

(n=45)

IV fentanyl 

1.5 μg/kg 

(n=45)

Primary: 100 

mm VAS score at 

designated time 

intervals 

following AOI

At 30 min:

Mild pain

lidocaine: 22 (48.9%) vs.  

fentanyl: 25 (55.6%)

Moderate pain 

lidocaine: 10 (22.2%%) vs. 

fentanyl: 7 (15.6%)

Severe pain  

lidocaine: 13 (28.9%) vs. 

fentanyl: 13 (28.9%)

No significant 

difference 

(p>0.05) 

Soleimanpour 

2012, Iran 

[13]

n=240 18-65 

years

Pain radiating 

to genitalia and 

groin, and 

tenderness in 

costovertebral 

angle

IV lidocaine 

solution 1.5 

mg/kg 

(n=120)

IV morphine 

0.1 mg/kg 

(n=120)

Primary: 11 

point mean NRS 

score at 5 min 

AOI

IV lidocaine: 3.18+2.2 vs. 

IV morphine: 4.45+2.1

Patient who 

received IV 

lidocaine had 

more pain relief 



Clinical considerations 
• Product to use 
• Need to be preservative free

• Data describes use of IV
• No mention of IVP or IVPB (IVPB preferred)  

• Infuse with fluids to avoid potential adverse events 

• Literature does not mention cardiac monitor, but recommended 

• Safety (Avoid in…)
• Hemodynamic instability (electrolyte imbalance) 

• History of arrhythmia 



Acetaminophen (IV) 
• Therapeutic category 
• Non-opioid analgesic 

• Mechanism of action 
• Activation of descending serotonergic inhibitory pathways in CNS

• Adverse event profile 

• Nausea (34%), vomiting (15%) 

• Rash (1-10%)

• Availability 
• 1g vial ($48/vial) 



Pharmacokinetics14,15

Onset/Duration Distribution Metabolism Elimination 

Onset:
5-10 minutes 

Duration: 
4-6 hours 

Vd= 0.7-1L/kg 
(high)

T1/2 = 2-3 hours

60-80% protein 
bound 

Hepatic, mainly 
via CYP2E1 

Renal (<5% 
unchanged) 





First author 

year, country 

Sample 

size 

Age Chief complaint Intervention Comparison Measured outcome Result Conclusion

Bektas 2009, 

Turkey [17]

n=146 18-55 

years

Renal colic and 

“mild” or greater 

pain intensity on 

a 4-point verbal 

rating scale or at 

least 20 mm on a 

100-mm VAS

IV APAP 1 g in 

100 mL NS 

(n=46)

IV morphine 

0.1 mg/kg in 

100 mL NS 

(n=51)

IV 100 mL 

NS (n=49)

Primary: Median 

(IQR) change in VAS 

pain intensity score at 

30 minutes

At 30 min                                    

IV morphine: 43 mm (7-73 mm)                                                               

IV APAP: 41.5 mm (24-63 mm)             

Placebo: 24mm                                           

(5-45 mm)

NS (p>0.05) 

Masoumi 

2014, Iran 

[18]

n=110 18-55 

years 

Renal colic APAP 1g IV 

over 5-10 

mins [n=54]

IV Morphine 

0.1mg/kg  

over 5-10 

mins [n=54] 

Primary: 

10-point VAS 

reduction at 30 min 

after meds (Mean +

SD) 

APAP: 4.7+2.3 vs. morphine          

2.9+2.2, (p<0.05)

Significant 

reduction, 

favoring APAP

Azizkhani 

et al., 

201321

n=124 ≥18 

years

Renal colic APAP 

15mg/kg IV 

over 15 min 

[n=62] 

IV Morphine

0.1mg/kg 

over 15 min 

[n=62] 

Primary: 10-point 

VAS reduction at 30 

min after meds                  

(Mean + SD) 

APAP: 2.4+3.3† vs. morphine: 

0.75+1.31†, (p<0.05)   

Significant 

reduction, 

favoring 

morphine

Shams 

Vahdati 

2014, [20] 

n=60 18-55 

years

Headache ≥ 

40/100mm on 

VAS

APAP 1g IV 

over 10 mins 

[n=30] 

IV Morphine

0.1mg/kg 

over 10 mins 

[n=30]

Primary: 100mm 

VAS at 15 min and 

30 min after 

medication 

administration              

(Mean + SD)

15 min:                                              

APAP: 33.8mm+22.5                        

(95%CI: 26-41) vs. morphine: 

39.4mm+27.2 (95%CI: 30-49)  

30 min:                                        APAP: 

63.7mm+21.7 (95%CI: 57-71) vs. 

morphine: 56.6mm+24.4               

(95%CI: 48-65)

NS (p>0.05) 



Clinical considerations 
• Cost vs. benefit?

• Already took something with Tylenol?

• Rate of infusion- over 15 minutes 

• Safety (Avoid in…)
• Hypersensitive 

• Liver dysfunction 



Propofol21

• Proposed mechanisms 
• Enhance GABA activity at GABA-receptor complex (GABA-A)

• Blocks NMDA-R ; decrease Ca influx 

• Induce hypotension (up to 26%), bradycardia (3%)
• Have epinephrine / atropine readily available  

• Phenol derivative (low aqueous solubility) 
• Drug is in lipid vehicle, 1.1kcal/ml

• Made from 10% soybean oil



Pharmacokinetics21

Onset/Duration Distribution Metabolism Elimination 

Onset:
9-50 seconds

Duration: 
3-10 minutes

Vd= 2-10L/kg 
(high)

T1/2 = initial: 40 
minutes. 
terminal: 4-7
hours

97-99% protein 
bound 

Hepatic, mainly 
via CYP2E1 

Renal 



1mg/kg IV 







Haloperidol24,25

• Therapeutic category 
• 1st generation antipsychotic 

• Adverse event profile 

• Extrapyramidal reaction (>10%), hyperkinesia, abdominal pain 

• Availability 
• 5mg/ml (lactate injection) 





First author 

year, country 

Sample 

size 

Age Chief complaint Intervention Comparison Measured outcome Result Conclusion

Gaffigan 

2015, 

United 

States [27]

n=146 18-50 

years

Migraine with at least                
(2 of following)                             
1. Unilateral location
2. Throbbing character
3. Worsening pain with 
routine activity
4. Moderate to severe 
intensity 

AND 
At least one of the 
following features:
1. Nausea or vomiting
2. Photophobia or 
phonophobia

IV haloperidol 

5mg over 2 

mins (n=31)

IV 

metoclopramide 

25mg over 2 

mins (n=33) 

Primary: Mean pain 
relief from baseline 
measured using a 
100mm VAS at 0, 20, 
40, 60, and 80 min

Significance: at least 
13mm difference. 

Mean reduction 

from baseline to 

80mins: 

Haloperidol: 57mm 

(p<0.01)

Metoclopramide: 

49mm (p<0.01) 

Significant 

reduction from 

baseline

NS when 

compared to 

each other 

(p>0.05) 

IV Diphenhydramine 25mg 

Roldan 

2017, 

United 

States [28]

n=33 >18 

years

Abdominal pain with 
nausea and vomiting 
attributed to gastroparesis 

IV haloperidol 

5mg (n=15)

IV placebo 

(n=18) 

Primary: Mean 
reduction in 10-point 
VAS at 60 min

haloperidol: 5.37 vs. 

placebo: 1.11 

(p=0.11) 

Significant 

reduction, 

favoring 

haloperidol

NS  difference in 

standard of care 

received (p>0.05) 

No ADR in 

haloperidol group

*Study did not 

meet power 

With standard of care: 

(hydromorphone, 

metoclopramide, morphine, 

famotidine, pantoprazole, 

magnesium, lorazepam, 

promethazine)



Test your knowledge 
AK is a 24 yo female with a history of migraine. Today, she presents to the ED with severe 
headache, and is sensitive to light and sound. Her vitals signs include: HR: 100, BP: 122/92, RR: 
14, O2 sat: 98% on room air. Two hours prior to visiting the ED, she self-administered APAP 
650mg with no relief. In the ED, she has been prescribed ketorolac 30mg IV, dexamethasone 
10mg IV, and metoclopramide 10mg IV. Despite these therapies, there has not been any 
improvements. Based on available literature, which of the following intravenous agents is the 
best recommendation for AK?

A. Acetaminophen 

B. Ketamine 

C. Propofol



Systematic approach to implementation
1. Identify interdisciplinary champions (6 months before “go-live”) 
◦ Build trust: “Prove it to me”, start with one case

◦ Gaining Support 

◦ “What’s in it for them”: improve outcomes, publications, financial incentive for institution? 

2. Review current practices (5 months before “go-live”) 
◦ “What are we doing today”

◦ Avoid: “We have been doing this for years”, “This is the way that has been done” 

◦ What medication is used (why?)

◦ Identify outcomes for improvement 

◦ “Are there gaps in: process, IT (CPOE), practice norms, availability/shortages? 



Systematic approach to implementation
3. Identify the role of the pharmacist (5 months before “go-live”) 
◦ Aim: Leading expert in pharmacotherapy use 

◦ Education, education, education 

◦ Design patient specific pharmacotherapeutic care plan 

◦ Bedside monitoring & counseling 

◦ Member of the providing team 

4. Identify tools available to achieve goal (5 months before “go-live”) 
◦ CPOE & Smart pumps 

◦ Order sets/pathways

◦ Therapy specific monitoring parameters 

◦ Dosages, warnings (hard-stop, soft-stop), concentrations  



Systematic approach to implementation
5. Meet with interdisciplinary personnel & executive leadership 
(4 months before “go-live”)
◦ Justify practice model & campaign for resources 

◦ Implement IT changes to CPOE/smart pumps/order sets

◦ Arrange & coordinate inventory

◦ Test-run (1 month before go-live) 

6. Data collection (suggested duration: 3 months) 
◦ Obtain data to determine impact of practice 

◦ “Manage up” patient stories and experiences 

◦ Advertise practice in the community 



Summary 
1. Principles for the use non-opioids include: providing bedside 
patient care, continuous education, and recommending variety of 
pharmacologic options 

2. Utilize the advantages and avoid disadvantages of each agent 

3. Emerging literature supporting the use of non-opioids are 
available 

4. Implementation of a medication use policy involve phases of 
planning, implementing, and monitoring 
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