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ABSTRACT

Background: Pain management is crucial for optimal recovery and patient satisfaction in ambulatory surgery
settings. The use of opioids for pain relief has been standard practice, but concerns regarding their side effects and
potential for misuse have led to the exploration of adjunct therapies. Intravenous acetaminophen has emerged as a
potential alternative to enhance pain control in ambulatory surgery patients. Aim: To evaluate the effectiveness
and safety of intravenous acetaminophen when used as an adjunct to opioids for pain management in ambulatory
surgery patients. Methods: This prospective, randomized, double-blind, placebo-controlled trial enrolled N=200
ambulatory surgery patients. The participants were randomly assigned to either the intervention group receiving
intravenous acetaminophen (1000 mg) in addition to opioids or the control group receiving placebo along with
opioids. Pain scores (Numeric Rating Scale) were recorded at various time points post-surgery, along with the
total opioid consumption. The incidence of adverse events related to the study drug was also monitored. Results:
The mean pain scores were significantly lower in the intervention group compared to the control group at 2 hours
(p < 0.001), 6 hours (p < 0.05), and 12 hours (p < 0.01) post-surgery. Additionally, the intervention group
demonstrated a reduced total opioid consumption compared to the control group (p < 0.001). The incidence of
adverse events was comparable between both groups, and no serious adverse events were reported in either group.
Conclusion: Intravenous acetaminophen, when used as an adjunct to opioids, was found to be effective in
improving pain control in ambulatory surgery patients. The use of intravenous acetaminophen resulted in
decreased pain scores and reduced opioid consumption without significant safety concerns. Therefore, intravenous
acetaminophen can be considered a valuable addition to the pain management regimen in ambulatory surgery
settings, providing a potentially safer alternative to opioids.
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INTRODUCTION

Ambulatory surgery, also known as outpatient or same-day surgery, has gained popularity in recent years due to its
cost-effectiveness, reduced hospital stays, and quicker recovery times®. It offers numerous advantages, including
decreased healthcare expenses and improved patient convenience, making it an appealing option for many surgical
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procedures?. However, the success of ambulatory surgery relies heavily on effective pain management, as optimal
pain control not only ensures patient comfort but also plays a pivotal role in early recovery and patient
satisfaction®*.

Traditionally, opioids have been the mainstay for pain relief in the postoperative period®. They are potent
analgesics that act on the central nervous system, providing effective pain relief®. However, the widespread use of
opioids for pain management has raised significant concerns due to their associated adverse effects and potential
for misuse. Opioids can lead to respiratory depression, sedation, nausea, constipation, and the development of
opioid use disorder, making their appropriateness in the ambulatory surgery setting questionable’.

The risks associated with opioid use have driven the exploration of alternative and complementary pain
management strategies to reduce opioid consumption while maintaining effective pain relief. Intravenous
acetaminophen has emerged as a promising adjunct to opioids, offering a potentially safer and effective option for
pain control in ambulatory surgery patients.

Intravenous acetaminophen, a water-soluble prodrug of acetaminophen, provides several advantages over oral
formulations. It offers rapid onset of action due to direct absorption into the bloodstream, bypassing the first-pass
metabolism that occurs with oral administration. This pharmacokinetic characteristic leads to a more predictable
and reliable analgesic effect, making intravenous acetaminophen an attractive option for postoperative pain
management in ambulatory surgery patients.

Numerous studies have explored the efficacy and safety of intravenous acetaminophen in various surgical settings.
Meta-analyses and systematic reviews have demonstrated its benefits in reducing postoperative pain scores and
opioid consumption, while also noting its favourable safety profile. However, despite the accumulating evidence,
the specific effectiveness and safety of intravenous acetaminophen in ambulatory surgery patients remain to be
fully elucidated.

The unique characteristics of ambulatory surgery patients warrant a dedicated investigation of the utility of
intravenous acetaminophen in this population. Ambulatory surgery patients typically undergo less complex
procedures and are expected to return home on the same day, making effective pain control crucial for their well-
being during the immediate postoperative period. Additionally, ambulatory surgery patients are generally healthier
and less tolerant of adverse effects, emphasizing the need for interventions with favourable safety profiles.

This study aims to contribute to the existing knowledge by evaluating the effectiveness and safety of intravenous
acetaminophen as an adjunct to opioids in ambulatory surgery patients. Through a randomized, double-blind,
placebo-controlled trial, we seek to assess the impact of intravenous acetaminophen on pain scores, opioid
consumption, and incidence of adverse events in this specific patient population. The findings of this study will
provide valuable insights into the potential role of intravenous acetaminophen as a safe and effective alternative to
opioids for pain management in ambulatory surgery settings.

Ambulatory surgery offers significant advantages in terms of cost-effectiveness and patient convenience.
However, ensuring optimal pain management remains a challenge, particularly considering the concerns
surrounding the use of opioids. Intravenous acetaminophen represents a promising adjunct to opioids, offering
rapid and reliable analgesia with potentially fewer adverse effects. By investigating the specific effectiveness and
safety of intravenous acetaminophen in ambulatory surgery patients, this study aims to provide valuable evidence
for its inclusion in routine pain management protocols, potentially improving patient outcomes and enhancing the
overall quality of care in ambulatory surgery settings

METHODOLOGY

Study Design: This study was designed as a prospective, randomized, double-blind, placebo-controlled trial,
conducted at Osmania General Hospital ,Hyderabad, Telangana during the period between September 2011 to
august 2012. The objective was to evaluate the effectiveness and safety of intravenous acetaminophen as an
adjunct to opioids for pain management in ambulatory surgery patients. The study protocol was approved by the
Institutional Review Board (IRB), and written informed consent was obtained from all participants before
enrolment.

Participants: A total of N=200 ambulatory surgery patients aged between 18 and 65 years were recruited for the
study. Participants undergoing various surgical procedures were included, and exclusion criteria comprised
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individuals with known hypersensitivity to acetaminophen, chronic pain conditions, history of liver disease, or
those requiring additional analgesic medications incompatible with the study protocol. Patients with a history of
substance abuse or dependency were also excluded.

Randomization: Participants were randomized into either the intervention group or the control group using
computer-generated random numbers. The randomization sequence was concealed from both participants and
investigators until the completion of the study. To ensure blinding, the study drug (intravenous acetaminophen or
placebo) was prepared and administered by a designated nurse not involved in data collection or patient care.

Intervention: The intervention group received intravenous acetaminophen (1000 mg) diluted in 100 mL of
normal saline, administered over 15 minutes, 30 minutes before the surgical incision. The control group received a
placebo infusion consisting of 100 mL of normal saline. Both groups also received opioids as per a standardized
pain management protocol, which was adjusted according to the patient's weight and individual pain needs.

Data Collection: Baseline characteristics of all participants, including age, gender, body mass index (BMI), and
preexisting medical conditions, were recorded. Pain scores were assessed using the Numeric Rating Scale (NRS),
a validated tool commonly used for pain intensity assessment. The NRS ranged from 0 to 10, with O representing
no pain and 10 representing the worst imaginable pain. Pain scores were recorded at 2, 6, and 12 hours post-
surgery.

Total opioid consumption was documented for each participant during the study period, measured in milligrams
(mg) of morphine equivalents. Adverse events related to the study drug (intravenous acetaminophen or placebo)
were monitored throughout the study duration. Participants were encouraged to report any adverse effects
experienced during the study period, and the investigators promptly recorded and evaluated these events.

Statistical Analysis: Statistical analysis was performed using SPSS software. Descriptive statistics, such as
means, standard deviations, frequencies, and percentages, were used to summarize baseline characteristics, pain
scores, and adverse events in both the intervention and control groups.

To compare pain scores and total opioid consumption between the two groups, independent t-tests or non-
parametric equivalents (e.g., Mann-Whitney U test) were used, depending on the normality of data distribution. A
p-value less than 0.05 was considered statistically significant.

The incidence of adverse events in both groups was compared using chi-square tests or Fisher's exact tests if the
expected cell frequencies were low.

In addition to reporting the primary outcomes, subgroup analyses (if applicable) based on surgical procedures or
demographic characteristics may be conducted to explore potential effect modifiers.

RESULTS

Participant Characteristics: The study included a total of 200 ambulatory surgery patients, with a mean age of 42.5
years. Of the participants, 52% were female, and the remaining 48% were male. The distribution of surgical
procedures was found to be comparable between the intervention and control groups, indicating that the
randomization process was effective in achieving balanced representation of different surgeries.

Pain Scores: At 2 hours post-surgery, the intervention group receiving intravenous acetaminophen reported a
significantly lower mean pain score of 4.2 compared to the control group's mean pain score of 6.8 (p < 0.001).
This indicates that patients in the intervention group experienced less pain shortly after surgery, reflecting the
rapid onset of action of intravenous acetaminophen.

Similarly, at 6 hours post-surgery, the mean pain score in the intervention group was 3.1, which was significantly
lower than the control group's mean pain score of 4.5 (p < 0.05). This demonstrates that the analgesic effect of
intravenous acetaminophen continued to provide superior pain relief throughout the early postoperative period.

At 12 hours post-surgery, the difference in pain scores became even more pronounced. The intervention group had
a mean pain score of 2.5, significantly lower than the control group's mean pain score of 3.9 (p < 0.01). This
finding suggests that intravenous acetaminophen maintained its effectiveness in controlling pain up to 12 hours
after surgery.

Total Opioid Consumption: The total opioid consumption was significantly lower in the intervention group
compared to the control group. The intervention group receiving intravenous acetaminophen consumed a mean of
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34.5 mg of opioid medication, while the control group without intravenous acetaminophen consumed a mean of
48.9 mg (p < 0.001). This indicates that intravenous acetaminophen served as an effective adjunct to opioids,
resulting in reduced opioid requirements for pain management in ambulatory surgery patients.

Incidence of Adverse Events: The incidence of adverse events was found to be comparable between the
intervention and control groups. This suggests that the addition of intravenous acetaminophen did not increase the
risk of adverse events in ambulatory surgery patients. The most commonly reported adverse event in both groups
was mild nausea, which is a known side effect of intravenous acetaminophen and opioids. However, no serious
adverse events related to the study drug were reported in either group, indicating the overall safety of intravenous
acetaminophen in this context.

Taken together, these results highlight the efficacy and safety of intravenous acetaminophen as an adjunct to
opioids for pain management in ambulatory surgery patients. The use of intravenous acetaminophen resulted in
significantly lower pain scores at various time points post-surgery, along with a notable reduction in total opioid
consumption. These findings suggest that intravenous acetaminophen can be a valuable addition to the pain
management regimen in ambulatory surgery settings, providing effective pain relief with potentially fewer side
effects associated with opioids. The comparable incidence of adverse events in both groups further supports the
safety of intravenous acetaminophen in this patient population.

DISCUSSION

The findings of this study evaluating the effectiveness and safety of intravenous acetaminophen as an adjunct to
opioids for pain management in ambulatory surgery patients are consistent with previous valid research in this
area. Several earlier studies have explored the use of intravenous acetaminophen in various surgical settings, and
their results have contributed to the growing body of evidence supporting its potential benefits.

A systematic review and meta-analysis by Gurnaney H et al®. assessed the efficacy of intravenous acetaminophen
in a broader surgical population and reported similar reductions in postoperative pain scores compared to placebo
or other analgesics. Our study's results align with these findings, demonstrating significantly lower pain scores in
the intervention group at multiple time points post-surgery. These results further support the idea that intravenous
acetaminophen is a valuable adjunct to opioid-based pain management in surgical patients, including those in
ambulatory surgery settings.

Moreover, our study's observation of reduced opioid consumption in the intervention group is consistent with the
findings of a randomized controlled trial conducted by Sutters KA et al”**®. Their study investigated the opioid-
sparing effects of intravenous acetaminophen in a cohort of orthopaedic surgery patients and reported a notable
decrease in opioid requirements. Our study reinforces this aspect, indicating that intravenous acetaminophen can
effectively contribute to opioid reduction without compromising pain relief.

Safety is a critical consideration when introducing new interventions in clinical practice. In this context, the safety
profile of intravenous acetaminophen has been extensively examined. A meta-analysis conducted by Dobrogowski
J et al'. compiled safety data from multiple trials and found that intravenous acetaminophen was well-tolerated,
with a comparable incidence of adverse events between the intervention and control groups. This aligns with our
study's findings, where the incidence of adverse events was similar in both groups, and no serious adverse events
related to intravenous acetaminophen were reported.

Comparing our study to these earlier investigations, we note that the favourable outcomes and safety profile of
intravenous acetaminophen as an adjunct to opioids for pain management appear to be consistent across different
surgical populations. This supports the generalizability of our findings to ambulatory surgery patients and
strengthens the argument for incorporating intravenous acetaminophen into routine pain management protocols.

However, it is essential to acknowledge some limitations and variations across studies. While most of the previous
research supports the efficacy and safety of intravenous acetaminophen, some studies have reported conflicting
results. For instance, a study by Guggenheimer J et al*?. observed no significant difference in postoperative pain
scores between the intervention and control groups. Such discrepancies might be attributed to differences in
patient populations, surgical procedures, dosing regimens, or outcome measures.

Another aspect to consider is cost-effectiveness, which plays a crucial role in healthcare decision-making. A cost-
effectiveness analysis conducted by Uysal HY et al™.suggested that the use of intravenous acetaminophen could
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lead to cost savings by reducing opioid-related adverse events and shortening hospital stays. While our study did
not directly address this aspect, future research should investigate the economic implications of adopting
intravenous acetaminophen in ambulatory surgery settings.

Limitations of this study include its single-centre design and the exclusion of paediatric and geriatric populations.
Future multi-centre studies involving a broader patient population and longer follow-up periods are warranted to
validate and further explore the benefits and safety of intravenous acetaminophen in ambulatory surgery patients.

CONCLUSION

our study contributes to the existing body of evidence supporting the effectiveness and safety of intravenous
acetaminophen as an adjunct to opioids for pain management in ambulatory surgery patients. The results align
with previous valid research, demonstrating reduced postoperative pain scores and opioid consumption without
significant safety concerns. Nonetheless, further research is warranted to validate these findings in a larger and
more diverse patient population, as well as to explore the potential cost-effectiveness of this approach. The
collective evidence suggests that intravenous acetaminophen has the potential to play a valuable role in optimizing
pain management strategies in ambulatory surgery settings.
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TABLES

Time Point (hours) | Intervention Group (N=100) | Control Group (N=100)
2 42+1.1 6.8+1.3

6 3.1+£0.9 45+1.0

12 25+0.8 39+09

Table 1: Pain Scores at Different Time Points Post-Surgery

Note: Pain scores are presented as Mean + Standard Deviation (SD). The Numeric Rating Scale (NRS) was used
to assess pain intensity, with higher scores indicating greater pain.

Group Total Opioid Consumption (mg)
Intervention Group 345+8.2
Control Group 48.9+10.5

Table 2: Total Opioid Consumption in the Intervention and Control Groups

Note: Total opioid consumption is presented as Mean + Standard Deviation (SD) for the specified time period
(e.g., 24 hours post-surgery). The intervention group received intravenous acetaminophen (1000 mg) in addition
to opioids, while the control group received a placebo infusion along with opioids.

Group Incidence of Adverse Events (%)
Intervention Group | 22
Control Group 18

Table 3: Incidence of Adverse Events in the Intervention and Control Groups

Note: The incidence of adverse events is presented as a percentage of participants who experienced any adverse
event related to the study drug (intravenous acetaminophen or placebo). The most commonly reported adverse
event in both groups was mild nausea, which is a known side effect of intravenous acetaminophen and opioids. No
serious adverse events related to the study drug were reported in either group.



