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Key Message
• Seven randomized controlled trials and 3 non-randomized studies were identified regarding 

the clinical effectiveness of intravenous acetaminophen used in acute care settings for 
adult patients with any acute pain condition.

Research Question
What is the clinical effectiveness of intravenous acetaminophen used in acute care settings 
for adult patients with any acute pain condition?

Methods

Literature Search Methods
A limited literature search was conducted by an information specialist on key resources 
including MEDLINE and Embase via OVID, the Cochrane Database of Systematic Reviews, 
the international HTA database, the websites of Canadian and major international health 
technology agencies, as well as a focused internet search. The search strategy comprised 
both controlled vocabulary, such as the National Library of Medicine’s MeSH (Medical Subject 
Headings), and keywords. The main search concepts were intravenous acetaminophen and 
acute care settings. No filters were applied to limit the retrieval by study type. Comments, 
newspaper articles, editorials, conference abstracts, and letters were excluded. Where 
possible, retrieval was limited to the human population. The search was also limited to 
English-language documents published between January 1, 2016 and April 16, 2021. Internet 
links were provided, where available.

Selection Criteria and Summary Methods
One reviewer screened literature search results (titles and abstracts) and selected 
publications according to the inclusion criteria presented in Table 1. Full texts of study 
publications were not reviewed. The Overall Summary of Findings was based on information 
available in the abstracts of selected publications.

Results
Seven randomized controlled trials1-7 and 3 non-randomized studies8-10 were identified 
regarding the clinical effectiveness of intravenous acetaminophen used in acute care settings 
for adult patients with any acute pain condition. No health technology assessments or 
systematic reviews were identified.

Additional references of potential interest that did not meet the inclusion criteria are provided 
in Appendix 1.
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Overall Summary of Findings
One randomized controlled trial (RCT)1 and 2 non-randomized studies8,9 IV acetaminophen 
to oral acetaminophen. In the RCT,1 no difference was found between groups on opioid use, 
while both non-randomized studies8,9 reported that IV acetaminophen was associated with 
lower 30-day readmission rates. Two RCTs2,3 and 1 non-randomized study10 compared IV 
acetaminophen to alternative pain medications. One RCT2 reported the IV acetaminophen 
group did not differ from patients who received other pain medications on chronic pain over a 
2-month follow-up period; the non-randomized study10 reported that patients who received IV 
acetaminophen tended to use fewer opioids after discharge compared to the control group. 
One RCT3 reported no adverse events occurred in any group during the 2-week follow-up 
period. Four RCTs4-7 compared IV acetaminophen to placebo. Two RCTs5,7 reported improved 
outcomes in the IV acetaminophen group, with fewer emergency department visits 30 days 
post-operatively,5 lower persistent incisional pain scores at 3 months, significantly better 
DN4 questionnaire scores, and mental health-related quality of life,7 although no difference 
was found for physical health-related quality of life.7 The remaining 2 RCTs4,6 reported no 
statistically significant differences between groups on self-reported pain, nausea, and post-
operative oral opiates taken after discharge;4 or incisional pain 30 and 90 days after surgery.6 
A detailed summary of the identified studies can be found in Table 2.

Table 1: Selection Criteria

Criteria Description

Population Adult patients with any acute pain condition (surgical and non-surgical) in acute care settings (e.g., 
emergency department, intensive care unit, inpatient cancer unit, surgical unit)

Intervention Acetaminophen alone given intravenously or in combination with other pain medications given by any 
route of administration (e.g., oral, rectal, transdermal)

Comparator • Nonsteroidal anti-inflammatory drugs alone or in combination with other pain medications given by 
any route

• Opioids alone or in combination with other pain medications given by any route
• Acetaminophen alone given by any route other than intravenously or in combination with other pain 

medications given by any route
• Placebo alone (e.g., intravenous saline) or in combination with other pain medications given by any 

route

Outcomes Post-discharge clinical effectiveness outcomes (e.g., pain score, change in opioid use/abuse, overdose 
and overdose-related harms, other adverse events, re-hospitalization)

Study designs Health technology assessments, systematic reviews, randomized controlled trials, non-randomized 
studies
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Table 2: Summary of Included Studies

First author, year
Study characteristics 

and population
Intervention and 

comparator(s) of interest Relevant outcome(s) Authors’ conclusions

Randomized controlled trials

Patel et al. (2020)1 Study design: RCT 

Population: Patients 
undergoing any 
laparoscopic unilateral 
hernia repair surgery in 
the ambulatory setting

N = 100

Intervention: IV 
acetaminophen (1,000 mg)

Comparator(s): Oral 
acetaminophen (975 mg)

Home opioid MME No statistically 
significant difference 
was found on home 
opioid MME use

Kamel et al. 
(2018)2

Study design: RCT

Population: Cardiac 
surgery patients

N = 90

Intervention: IV 
acetaminophen and ketorolac

Comparator(s): 0.125% 
bupivacaine and 5% 
magnesium sulphate; or 
0.125% bupivacaine, only

Chronic post-
sternotomy pain over 2 
months

Incidence of chronic 
pain did not differ 
between groups, but it 
was more pronounced 
in the IV acetaminophen 
and ketorolac group 

Pathan et al. 
(2016)3

Study design: RCT

Population: Patients 
presenting to the 
emergency department 
with renal colic

N = 1,645

Intervention: IV 
acetaminophen (1g/100 mL)

Comparator(s): Intramuscular 
diclofenac (75 mg/3 mL) or 
IV morphine (0.1 mg/kg)

Additional adverse 
events during a 2-week 
follow-up period

No additional adverse 
events were noted in 
any group

Rindos et al. 
(2019)4

Study design: RCT

Population: 
Laparoscopic 
hysterectomy patients

N = 183

Intervention: IV 
acetaminophen (1,000 mg)

Comparator(s): Placebo

Post-operative oral 
opiates taken after 
discharge

No significant 
differences were found 
between groups

Koyuncu et al. 
(2018)5

Study design: RCT

Population: Abdominal 
hysterectomy patients

N = 140

Intervention: IV 
acetaminophen

Comparator(s): Saline 
placebo

At 3 months after 
surgery: persistent 
incisional pain scores, 
DN4 questionnaire 
score, mental health- 
and physical health-
related quality of life 
(SF-12)

Acetaminophen group 
had lower persistent 
incisional pain scores, 
and better DN4 scores 
and mental health-
related quality of life but 
not physical health-
related quality of life

Turan et al. 
(2017)6

Study design: RCT

Population: Patients 
undergoing cardiac 
surgery via median 
sternotomy

N = NR

Intervention: IV 
acetaminophen (4 doses of 
1 g)

Comparator(s): IV placebo (4 
doses of 1 g)

Self-reported incisional 
pain severity 30 and 90 
days after surgery

Acetaminophen had 
no effect on 30- and 
90-day incisional pain; 
both groups reported 
low pain severity, 
neuropathic pain, and 
interference at both 
time points
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First author, year
Study characteristics 

and population
Intervention and 

comparator(s) of interest Relevant outcome(s) Authors’ conclusions

El Chaar et al. 
(2016)7

Study design: RCT

Population: Bariatric 
surgery patients

N = 100

Intervention: IV 
acetaminophen + IV 
narcotics

Comparator(s): IV placebo

Presentation to the 
emergency department 
in the first 30 days 
post-operatively

Using IV 
acetaminophen reduced 
ED visits in the first 30 
days post-operatively

Non-randomized studies

Mont et al. (2019)8 Study design: Cohort 
study

Population: Patients 
undergoing total knee 
arthroplasty

N = 190,691

Intervention: IV 
acetaminophen

Comparator(s): Oral 
acetaminophen

30-day readmission 
rates

Patients who received 
IV acetaminophen had 
lower readmission 
rates than those 
who received oral 
acetaminophen

Hansen et al. 
(2017)9

Study design: 
Retrospective cohort 
study

Population: Spine 
surgery patients

N = 112,586

Intervention: IV 
acetaminophen

Comparator(s): Oral 
acetaminophen

30-day readmission Patients who received 
IV acetaminophen had 
lower readmission 
rates than those 
who received oral 
acetaminophen

Blok et al. (2021)10 Study design: 
Prospective cohort 
study

Population: Patients 
presenting to the 
emergency department 
with painful conditions

N = 116

Intervention: IV 
acetaminophen + opioids

Comparator(s): Opioids only

Opioid consumption in 
MEUs during 24 hours 
after discharge 

Patients who 
received additional IV 
acetaminophen trended 
toward reduced opioid 
requirement 24 hours 
after discharge

ED =emergency department; MEU = morphine equivalent unit; MME = morphine milligram equivalents; RCT = randomized controlled trial; SF-12 = 12-Item Short Form Health 
Survey.
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