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Research Questions 
1. What is the comparative clinical effectiveness of administering analgesics or 

sedatives intramuscularly versus intravenously for patients in acute care? 

2. What is the comparative clinical effectiveness of administering analgesics or 

sedatives intramuscularly versus intravenously for patients in acute care with 

an existing intravenous access? 

3. What are the evidence-based guidelines regarding the route of administration 

for analgesics and sedatives for patients in acute care? 

Key Findings 
Four randomized controlled trials, two non-randomized studies, and one evidence-

based guideline were identified regarding the route of administration for analgesics 

and sedatives for patients in acute care. 

Methods 
A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library (2017, Issue 2), University of York Centre for Reviews and 

Dissemination (CRD) databases, Canadian and major international health technology 

agencies, as well as a focused Internet search. For questions 1 and 2 no filters were 

applied to limit the retrieval by study type. For question 3 methodological filters were 

applied to limit retrieval to guidelines. Where possible, retrieval was limited to the 

human population. The search was also limited to English language documents 

published between January 1, 2012 and February 21, 2017. Internet links were 

provided, where available. 

Selection Criteria 
One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Q1 & Q3: Acute care patients in hospital requiring analgesics or sedatives 
Q2 & Q3: Acute care patients in hospital requiring analgesics or sedatives who have an existing intravenous 
                access 

Intervention Administering analgesics (e.g., opioids [e.g., fentanyl, morphine], NSAIDs) and/or sedatives (e.g., 
midazolam) via intramuscular (IM) route 

Comparator Administering analgesics (e.g., opioids [e.g., fentanyl, morphine], NSAIDs) and/or sedatives (e.g., 
midazolam) via intravenous (IV) 

Outcomes Q1 & Q2: Clinical benefits and harms (e.g., pain relief, time to pain relief, adverse events, patient 
                satisfaction), impact on administration time   
Q3: Recommendations for analgesic route of administration, including for patients with an existing IV 
       access 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, evidence-based guidelines 
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Results 
Rapid Response reports are organized so that the higher quality evidence is 

presented first. Therefore, health technology assessment reports, systematic reviews, 

and meta-analyses are presented first. These are followed by randomized controlled 

trials, non-randomized studies, and evidence-based guidelines.  

Four randomized controlled trials, two non-randomized studies, and one evidence-

based guideline were identified regarding the route of administration for analgesics 

and sedatives for patients in acute care. No relevant health technology assessments, 

systematic reviews, or meta-analyses were identified. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 
Four randomized controlled trials (RCT)

1-4
 and two non-randomized studies (NRS)

 5-6
 

were identified regarding the comparative clinical effectiveness of administering 

analgesics or sedatives intramuscularly (IM) versus intravenously (IV) for patients in 

acute care. One RCT
1
 compared IV and IM ketamine in children in acute care. The 

authors of the study observed that the sedative and analgesic effects of IM and IV 

ketamine were not significantly different; however, duration of effect and onset of 

action were better in the IV group for suturing, fracture reduction, and foreign body 

removal. One RCT
2
 examined IM and IV ketamine in patients with major depression. 

The study concluded that IM was as safe and effective as IV ketamine.
2
 Another 

RCT
3
 compared IV and IM ketamine in children in acute care and found that there 

were no significant differences in complications and level of sedation; however, 

sedation was longer in the IM group, making IV the more desirable approach for 

orthopedic procedures in sedating children. The authors of one RCT
4
 examined IM 

and IV morphine in pediatric patients undergoing bilateral myringotomy. They 

concluded that there was no difference in the efficacy of IM and IV morphine in 

controlling postoperative pain and emergency delirium.
4
 One NRS

5
 compared IM and 

IV midazolam in pediatric patients and observed no significant difference between IM 

and IV midazolam, but IM form of midazolam may be used in patients with limited IV 

access. The authors of another NRS
6
 examined IM and IV polyethylene-glycolated-

asparaginase (PEG-ASP). The study concluded that IV PEG-ASP was well tolerated 

and did not result in a significant increase in hypersensitive reactions.
6
  

One evidence-based guideline
7
 was identified regarding the route of administration for 

analgesics and sedatives for older patients in acute care. The guideline recommends 

the use of IV analgesics for postoperative pain and to avoid IM injections. 

References Summarized 

Health Technology Assessments  
No literature identified. 

Systematic Reviews and Meta-analyses  
No literature identified. 
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Randomized Controlled Trials  
1. Gharavifard M, Boroumand Reza Zadeh B, Zamani Moghadam H. A 

randomized clinical trial of intravenous and intramuscular ketamine for 

pediatric procedural sedation and analgesia. Emerg (Tehran) [Internet]. 2015 

[cited 2017 Mar 2];3(2):59-63. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4614599 

PubMed: PM26495383 

2. Chilukuri H, Reddy NP, Pathapati RM, Manu AN, Jollu S, Shaik AB. Acute 

antidepressant effects of intramuscular versus intravenous ketamine. Indian J 

Psychol Med [Internet]. 2014 Jan [cited 2017 Mar 2];36(1):71-6. Available 

from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3959024 

PubMed: PM24701015 

3. Momeni M, Esfandbod M, Saeedi M, Farnia M, Basirani R, Zebardast J. 

Comparison of the effect of intravenous ketamine and intramuscular ketamine 

for orthopedic procedures in children's sedation. Int J Crit Illn Inj Sci [Internet]. 

2014 Jul [cited 2017 Mar 2];4(3):191-4. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4200543 

PubMed: PM25337479 

4. Hippard HK, Govindan K, Friedman EM, Sulek M, Giannoni C, Larrier D, et al. 

Postoperative analgesic and behavioral effects of intranasal fentanyl, 

intravenous morphine, and intramuscular morphine in pediatric patients 

undergoing bilateral myringotomy and placement of ventilating tubes. Anesth 

Analg. 2012 Aug;115(2):356-63.  

PubMed: PM22669347 

Non-Randomized Studies  
5. Ghane MR , Javadzadeh HR, Mahmoudi S, Najafian B, Saburi A. 

Intramuscular compared to intravenous midazolam for paediatric sedation: a 

study on cardiopulmonary safety and effectiveness. Afr J Paediatr Surg. 2014 

Jul;11(3):219-24.  

PubMed: PM25047312 

6. August KJ, Miller WP, Dalton A, Shinnick S. Comparison of hypersensitivity 

reactions to PEG-asparaginase in children after intravenous and intramuscular 

administration. J Pediatr Hematol Oncol. 2013 Oct;35(7):e283-e286.  

PubMed: PM23619117 

Guidelines and Recommendations  
7. National Guideline Clearinghouse. Guideline summary: Pain management in 

older adults. In: Evidence-based geriatric nursing protocols for best practice. 

In: National Guideline Clearinghouse [Internet]. Rockville (MD): Agency for 

Healthcare Research and Quality; 2012 [cited 2017 Mar 2]. Available from: 

https://www.guideline.gov/summaries/summary/43932  

See: Treatment Guidelines Pharmacological, bullet 4 
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Appendix — Further Information 
Randomized Controlled Trials – Comparison of Two Different 
Sedatives 

8. Idehen HO, Edowmonyi NP, Imarengiaye CA, Kute MO. A comparative study 

of a combination of paracetamol infusion (Perfalgan) and intramuscular 

diclofenac versus intravenous pethidine, in the management of post caesarean 

pain. Niger Postgrad Med J. 2015 Mar;22(1):50-5.  

PubMed: PM25875413 

9. Kaur Makkar J, Jain K, Bhatia N, Jain V, Mal Mithrawal S. Comparison of 

analgesic efficacy of paracetamol and tramadol for pain relief in active labor. J 

Clin Anesth. 2015 Mar;27(2):159-63.  

PubMed: PM25434500 

10. Lallar M, Anam HU, Nandal R, Singh SP, Katyal S. Intravenous paracetamol 

infusion versus intramuscular tramadol as an intrapartum labor analgesic. J 

Obstet Gynaecol India [Internet]. 2015 Feb [cited 2017 Mar 2]; 65(1):17-22. 

Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4342386 

PubMed: PM25737617 

11. Portela JL, Garcia PC, Piva JP, Barcelos A, Bruno F, Branco R, et al. 

Intramuscular midazolam versus intravenous diazepam for treatment of 

seizures in the pediatric emergency department: a randomized clinical trial. 

Med Intensiva. 2015 Apr;39(3):160-6.  

PubMed: PM24928286 

12. Rezk M, El-Shamy ES, Massod A, Dawood R, Habeeb R. The safety and 

acceptability of intravenous fentanyl versus intramuscular pethidine for pain 

relief during labour. Clin Exp Obstet Gynecol. 2015;42(6):781-4.  

PubMed: PM26753485 

13. Welch RD, Nicholas K, Durkalski-Mauldin VL, Lowenstein DH, Conwit R, 

Mahajan PV, et al. Intramuscular midazolam versus intravenous lorazepam for 

the prehospital treatment of status epilepticus in the pediatric population. 

Epilepsia [Internet]. 2015 Feb [cited 2017 Mar 2]; 56(2):254-62. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4386287 

PubMed: PM25597369 

14. Abdollahi MH, Mojibian M, Pishgahi A, Mallah F, Dareshiri S, Mohammadi S, 

et al. Intravenous paracetamol versus intramuscular pethidine in relief of 

labour pain in primigravid women. Niger Med J [Internet]. 2014 Jan [cited 2017 

Mar 2]; 55(1):54-7. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4071664 

PubMed: PM24970971 
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Review Article 
15. Jin JF, Zhu LL, Chen M, Xu HM, Wang HF, Feng XQ, et al. The optimal choice 

of medication administration route regarding intravenous, intramuscular, and 

subcutaneous injection. Patient Prefer Adherence [Internet]. 2015 [cited 2017 

Mar 2]; 9:923-42. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4494621 

PubMed: PM26170642 
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