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Abstract

Purpose: The use of intravenous (IV) acetaminophen has been 
evaluated in several clinical trials and systematic reviews and has 
been shown to be an effective pain medication that can reduce 
the need for opioids. Recently, the Pharmacy and Therapeutics (P&T) 
committee at Atlanta Medical Center (AMC) approved an extension 
of the use of IV acetaminophen from one dose intra-operatively to 
four doses over 24 hours for 30 patients. The objective of this study was 
to compare the use of IV acetaminophen dosed at 1 g every 6 hours, 
to the previous use of 1 g for one dose at AMC in patients undergoing 
bariatric surgery. 

Methods: Patients were divided into two groups; control group 
consisting of patients who received one dose of IV acetaminophen 
in the operating room (OR) and the intervention group consisting of 
patients who received four doses of IV acetaminophen over a 24 
hour period. The primary endpoint was the total amount of opioids 
required by patients over 24 hours measured in morphine equivalents. 
The secondary endpoints were the adverse effects and average pain 
scores. 

Results: The final sample consisted of 30 patients in each group. 
The total amount of opioids used by the intervention group was 28.3% 
lower than that of the control group. The average amount of opioids 
required by patients in the intervention group was 13.08 mg compared 
to 18.23 mg in the control group (p = 0.15). The only adverse event 
experienced within the groups was nausea/vomiting (p = 0.1). The 
average pain score reported by patients in the intervention group 
was 4.58 compared to 6.12 in the control group (p = 0.04).

Conclusion: Although not powered to show statistical significance 
between groups, IV acetaminophen is associated with a reduction 
in opioid use, and improved pain scores over a 24 hour period. 
Adequately powered studies are needed to determine the long term 
benefits of acute opioid reduction.

Introduction

Opioids are the mainstay of treatment in patients with moderate-
severe pain, however; they are associated with nausea, vomiting, 
constipation, sedation and respiratory depression [1,2]. It is necessary 
to consider other treatment options for pain so as to reduce opioid 
consumption and minimize adverse effects [1,3]. The non-opioid 
analgesics available for post-operative use in patients are limited 
especially when the oral route for administration is not an option. 
The intravenous (IV) NSAIDs on the market include ketorolac and 
ibuprofen which are associated with bleeding and renal toxicity. 

The use of IV acetaminophen has been evaluated in several 
clinical trials and systematic reviews and has been compared 
to oral acetaminophen, NSAIDs, a pro-drug formulation of IV 
acetaminophen and placebo. These studies have shown that IV 
acetaminophen is an effective pain medication that can reduce the 
need for Opioids [1,4,5]. IV acetaminophen is currently approved 
in the United States for the management of mild to moderate pain, 
moderate to severe pain in conjunction with opioid analgesics and 
fever reduction. This formulation has a faster onset of action and 
therapeutic plasma concentrations are achieved within 20 minutes 
[6].

Atlanta Medical Center (AMC) recently added IV acetaminophen 
to its formulary but restricted its use to one dose in the operation 
room (OR) or in the post anesthesia care unit (PACU). Obesity is 
associated with an increased incidence of obstructive sleep apnea 
(OSA). Patients undergoing bariatric surgery who have OSA are 
sensitive to the depressant effects of Opioids [7]. Opioid reduction in 
this patient population has been shown in a small retrospective study 
evaluating the use of IV acetaminophen and comparing patients 
who received opioids to patients who received IV acetaminophen. 
A 37% reduction in opioid use was shown between groups [8]. In 
September 2012, the Pharmacy and Therapeutics (P&T) committee 
at AMC approved an extension of the use of IV acetaminophen from 
one dose intra-operatively to four doses over 24 hours for 30 patients 
undergoing bariatric surgery. In this study, patients who received 1 
gram of IV acetaminophen in the OR were compared to patients who 
received IV acetaminophen dosed at 1 gram every 6 hours. 

Methods
Study design

In this retrospective study, 60 bariatric surgery patients were 
divided into two groups: control and intervention. The control group 
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included patients who received 1 gram of IV acetaminophen for one 
dose while the intervention group consisted of patients who received 
1 ram every 6 hours over a 24 hour period. The research protocol was 
approved by the Institutional Review Board at AMC.

Study population

The patients included in the study were at least 18 years of age 
and underwent one of the following bariatric surgery procedures: 
laparascopic gastric bypass or laparascopic gastric sleeve at AMC. 
Patients were excluded if they were less than 18 years of age, pregnant, 
underwent a non-bariatric surgical procedure, allergic to opioids 
or acetaminophen, and had elevated liver enzymes at baseline or a 
history of alcohol abuse.

Outcomes

The primary outcome was the total amount of opioids used by 
both groups over a 24 hour period. The secondary outcomes were 
adverse events experienced by patients in both groups and pain 
severity assessed by pain scales. Patients were determined to have 
experienced any of the following side effects: nausea/vomiting, 
constipation and respiratory depression if it was noted in the progress 
note section of the charts or they received medications used to treat 
or reverse side effects. Pain was measured by numerical pain scales 
ranging from 0-10 depicting increasing pain severity.

Statistical analysis

All demographic information was examined using descriptive 
statistics (i.e. mean and standard deviation). Inferential statistics were 
used to examine differences between the control and intervention 
group. Specifically, the average pain score and average morphine 
equivalents were compared using the independent samples test while 
the adverse effects were compared using chi square test. A p-value of 
0.05 or less was considered statistically significant.

Results
From April 1, 2012 to April 30, 2013, a total of 60 patients who 

underwent a bariatric surgery procedure were classified according to 
the number of doses of 1 gram of IV acetaminophen they received 
(Table 1). Every patient in the intervention group had written orders 
of IV acetaminophen 1 gram every 6 hours for 24 hours. One patient 
in the intervention group, however, was noted to have only received 
3 doses of IV acetaminophen. All patients in both groups had orders 
for IV ketorolac 30 mg every 6 hours; either scheduled or as needed; 
except for one patient in the control group. The intervention group 
received 300 mg extra ketorolac than the control group (Table 2).

Study outcomes

There was a 28.3% reduction in the total amount of morphine 
equivalents used by the patients in the intervention group compared 
to the control group (Figure 1). The average amount of morphine 
equivalents used by patients in the intervention group was 18.23 
mg versus 13.08 mg in the control group (p = 0.15) (Table 3). All 
60 patients had a length of stay in the post anesthesia care unit 
(PACU) after their procedure ranging from 2 to 6 hours before they 
were transferred to a medical/surgical floor. The average amount of 
morphine equivalents required by patients in the intervention group 
within the first four hours of the initial APAP dose was 6.57 mg versus 

Characteristic IV APAP X 1 dose 
(n=30)

IV APAP X 4 doses 
(n=30)

Age, Mean (SD) years 42.2 (8.9) 48.4 (12.3)

Male, n (%) 3 (10) 7 (23.3)

Race, n (%)

White 13 (43.3) 9 (30)

Black 16 (50) 20 (66.7)

American Indian 0 (0) 1 (3.3)

Not specified 1 (3.3) 0 (0)

Bariatric surgery type, n (%)

Lap gastric bypass 26 (86.7) 23 (76.7)

Lap gastric sleeve 4 (13.3) 7 (23.3)

BMI, Mean (SD) 49.5 (10.9) 52.7 (13.4)

Sleep apnea, n (%) 7 (23.3) 5 (16.7)

Sleep apnea + CPAP, 
n (%) 13 (43.3) 16 (53.3)

Table 1: Baseline Demographics and Clinical Characteristics of the Patients.

IV APAP X 1 dose IV APAP X 4 doses

IV morphine, mg 252 262

IV meperidine, mg 150 0

IV hydromorphone, mg 25.3 18.75

PO hydrocodone-APAP, 
hydrocodone mg 195 22.5

Fentanyl patch, mcg 75 0

IV ketorolac, mg 3030 3330

Table 2: Pain Medications Received Within Groups.

Figure 1: Difference in Amount of Opioids Used between Groups.

5.19 mg in the control group (p = 0.24). Over the next 20 hours, the 
average amount of morphine equivalents required was 6.52 mg and 
13.14 mg in the intervention and control groups respectively (Table 
4).

The adverse events experienced by patients in both groups were 
limited to nausea/vomiting which was seen in 19 patients in the 
intervention group compared to 15 patients in the control group (p 
= 0.1). The mean pain scores reported by patients in the intervention 
group was 4.58 versus 6.12 in the control group (p = 0.04) (Table 3).
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Some limitations of the study include small sample size and lack 
of calculated power. Another limitation was the retrospective study 
design for which lack of information or poor record keeping was 
difficult to control. The results of this study may not be applicable 
to patients undergoing a surgical procedure associated with a more 
severe level of pain. The short window for the study may not have been 
sufficient to observe certain opioid adverse effects. The use of opioid 
reduction and pain scores as endpoints has been criticized because 
patients have varying levels of tolerance to opioids and a reduction in 
the amount of opioids used may not necessarily mean patient safety 
has been improved; and pain ratings are subjective [9]. It is essential 
to note that regardless of level of opioid tolerance, any patient may be 
at risk for opioid related side effects and it is best to minimize its use. 
The authors did not conduct a cost analysis for this project; however, 
studies show that the use of IV APAP will accrue a larger cost over 
time compared to its oral counterpart or no IV APAP at all. 

In conclusion, in patients undergoing bariatric surgical 
procedures, IV APAP does not significantly reduce the amount of 
opioids required for pain control in the first 24 hours but improves 
patient pain scores. Adequately powered and prospective studies are 
needed to establish the long term benefits of acute opioid reduction.
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IV APAP X 1 dose
(n=30)

IV APA X 4 
doses (n=30) P value

Primary outcome

Morphine 
equivalents, mg 546.9 392.6

Morphine 
equivalents, Mean 
(SD), mg

18.23 (16.92) 13.08 (9.07) 0.15

Secondary outcomes

Adverse effects, n (%)

Nausea/vomiting 15 (30) 19 (63.3) 0.1

Constipation 0 (0) 0 (0)

Respiratory 
depression 0 (0) 0 (0)

Other 0 (0) 0 (0)

Pain score, mean 
(SD) 6.12 (1.58) 4.58 (2.35) 0.04*

* P value < 0.05 indicates statistical significance

Table 3: Primary and Secondary Outcomes.

IV APAP X 1 
dose IV APAP X 4 doses P Value

Morphine equivalents, 1st 
4 hours in mg (mean) 152.7 (5.19) 197.1 (6.57) 0.24

Morphine equivalents next 
20 hours in mg (mean) 394.2 (13.14) 195.5 (6.52) 0.06

Table 4: Morphine Equivalents Used by Groups Based on Time Received.

Discussion
In this small, retrospective study, it was observed that the use of 

scheduled IV APAP can potentially reduce the amount of opioids 
required to control pain in patients undergoing bariatric surgery. The 
use of IV APAP was also associated with improved pain scores and 
a comparable side effect profile. Although no statistically significant 
difference was seen in average opioid consumption, it was observed 
that patients received more opioids while they were in the PACU and 
were in the PACU for 4 hours on average. The authors decided to 
break down the difference in opioid requirements between groups by 
classifying the patients based on the first four hours, and then the 
subsequent 20 hours. There is a clear trend toward significance in 
the amount of opioids consumed between groups when accounting 
for the time spent after the PACU stay. The authors also considered 
patients with sleep apnea; whether or not they required use of 
CPAP at home. This was done to determine whether there was any 
relationship between respiratory depression with opioids and sleep 
apnea. It can be inferred that there is no relationship because there 
were no cases of respiratory depression observed among the patients 
included in the study.
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