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Abstract
Background: Efficient pain management is one of the most important components of care in the field of emergency medicine.
Objectives: This study was conducted to compare intravenous paracetamol and intravenous morphine sulfate for acute pain reduction 
in patients with limb trauma.
Patients and Methods: In a randomized double-blinded clinical trial, all patients (aged 18 years and older) with acute limb trauma and a 
pain score of greater than 3/10 in the emergency department were recruited; they received either 1 g intravenous paracetamol or 0.1 mg/
kg intravenous morphine sulfate over 15 minutes. The primary outcome was the pain score measured on a numerical rating scale at 0, 15 
and 30 minutes after commencing drug administration. The requirement for rescue analgesia and the frequency of adverse reactions 
were also recorded.
Results: Sixty patients randomly received either IV paracetamol (n = 30) or IV morphine (n = 30). The mean reduction in numerical 
rating scale pain intensity scores at 30 minutes was 3.86 (± 1.61) for paracetamol, and 2.16 (± 1.39) for morphine. However, pain relief was 
significantly higher in the paracetamol group compared to the morphine group (P < 0.001). Four patients in the paracetamol group and 
15 patients in the morphine group needed rescue analgesia and the difference was significant (P = 0.05).
Conclusions: Intravenous paracetamol appears to provide better analgesia than intravenous morphine in acute limb trauma. Further 
larger studies are required.
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1. Background
Efficient pain management is one of the most impor-

tant components of care in the field of emergency medi-
cine. Many patients, however, suffer from inadequate or 
delayed pain relief while in the emergency department 
(ED) (1, 2). Acute pain management has been the subject 
of numerous studies over the past decades and various 
modalities have been recommended for this purpose. 
The ideal analgesic for the treatment of acute pain in ED 
setting should relieve pain rapidly and effectively, while 
maintaining a low incidence of adverse effects (1, 3). The 
choice of analgesic should not have significant interac-
tion with other drugs commonly used in the ED.

Morphine has classically been the agent of choice for 
treatment of moderate to severe pain in patients with 
isolated limb trauma (4). However, this potent analgesic 
is associated with several dose-dependent undesirable 
effects including sedation, nausea, respiratory depres-
sion, and even confusion (4). Besides, morphine is a con-
trolled drug and may not be available in all settings and 
even when available, its administration may be delayed 

due to the formalities of the process of accessing it. These 
side effects and administration constraints necessitate a 
search for a safe and effective alternative drug.

Paracetamol (acetaminophen) is a centrally acting in-
hibitor of cyclooxygenases which has commonly been re-
ported as a safe and effective analgesia in the ED (5-7). It is 
associated with fewer untoward effects than either opioids 
or non-steroidal anti-inflammatory drugs (NSAIDs) and 
has few contraindications (5-10). Paracetamol also lacks 
significant drug interactions (5). Therefore, it may be a 
suitable drug in the treatment of mild and moderate pain 
including headache, minor musculoskeletal pain, and the 
common cold. The oral and rectal forms of paracetamol 
have been available for years and an intravenous (IV) form 
of the drug has recently become available in our coun-
try. The efficacy, safety, and narcotic sparing effect of IV 
paracetamol, either alone or as an adjunctive treatment, 
have been established in different settings including 
postoperative pain, cancer pain and intravenous regional 
anesthesia (11-16). In acute pain management, however, it 
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has been studied only in a few studies (6-10). Considering 
the limitations of the previous studies, it has been recom-
mended that further studies need to be undertaken.

2. Objectives
The aim of this study was to compare the efficacy and 

safety of IV single-dose paracetamol with IV morphine 
sulfate in patients with moderate to severe pain after 
acute limb trauma in the ED. We hypothesized that 
paracetamol reduces acute traumatic limb pain; we also 
investigated the need for rescue analgesia and the inci-
dence of side effects.

3. Patients and Methods

3.1. Study Design
We conducted a randomized, double-blind, controlled 

clinical trial in the emergency department of two tertiary 
healthcare centers with a census of approximately 65,000 
adult visits per year, for the treatment of pain associated 
with acute limb trauma; 2 treatment groups were assessed 
namely IV paracetamol and IV morphine sulfate. All par-
ticipants signed informed consent and the ethics commit-
tee approved the study protocol. The trial was registered 
with clinical trials with the gov identifier (NCT01465984). 
Participation was voluntary and those who refused to par-
ticipate in our study received IV morphine according to 
the emergency department’s usual practice.

3.2. Population
All adult patients (aged 18 or more) with acute limb 

trauma and a pain score of greater than 3/10 were eli-
gible for inclusion in the study. Exclusion criteria in-
cluded known allergy or contraindication to morphine 
or paracetamol, hemodynamic instability (systolic blood 
pressure less than 90 mmHg), documented or suspected 
pregnancy, any analgesic drug use within 6 hours before 
ED presentation, previous study involvement and pa-
tients with known pulmonary, cardiac, renal, or hepatic 
failure. Patients were also excluded if they declined to 
take part. Randomization and allocation concealment 
was performed using a sealed envelope that provided a 
computer-generated random allocation.

3.3. Intervention
After agreement of the patient to enter the study, the 

investigator opened a sealed envelope and assigned the 
patient to the designated group. In group 1 (treatment 
group) a single dose of IV paracetamol (1 g in 100 mL nor-
mal saline solution) and in group 2 (control group) mor-
phine sulfate (0.1 mg/kg in 100 mL normal saline solution) 
was infused. Both paracetamol and morphine sulfate 
were infused within 15 minutes. Data were documented 
at baseline and at 15- and 30-minute intervals after drug 

administration. Documented data  included a pain score 
according to numeric rating scale (NRS), systolic and dia-
stolic blood pressure (mmHg), heart rate (beats per min-
ute), respiratory rate (per minute), oxygen saturation (%). 
Reports of adverse reactions were documented and cate-
gorized as nausea/vomiting, headache, dizziness, allergy, 
dry mouth or altered mental status. Other data including 
demographic characteristics of patients, time (duration), 
mechanism of trauma (direct, motor vehicle accident, 
falling), type of trauma (dislocation, fracture, soft tissue 
injury, mixed) and location of trauma (upper extremity, 
lower extremity) were registered in data collection sheets 
at the beginning of the study. At 30 minutes if NRS was 
greater than 4, intravenous morphine sulfate titrated to 
effect was used as ‘rescue analgesia’. After 30 minutes of 
observation, patients’ treatment continued as indicated. 
If admitted, they received additional analgesia as need-
ed but not more than 3 g of paracetamol in the next 24 
hours. If they were discharged, they were advised not to 
take more than 3 g paracetamol in the next 24 hours. Data 
were collected by an emergency medicine resident who 
was blinded to the drug administered.

3.4. Measurement
Our primary outcome measure was the change in pain 

score, measured using 10-point NRS at 15 and 30 minutes. 
Secondary outcome measures included the requirement 
for rescue analgesia at 30 minutes, and any adverse events.

3.5. Sample Size
To detect a statistically significant difference in NRS score 

with two sided type 1 error of 5% and power of 80% sample 
size of 8 per group were calculated; to increase the power 
of the study at least 30 patients per group were considered.

3.6. Statistical Analysis
All statistical analyses were performed using SPSS for 

Windows version 16.0 (SPSS, Inc. Chicago, Illinois, USA). 
We compared the primary outcome measure of pain re-
lief at 15 and 30 minutes between patients who received 
paracetamol and those who received morphine using 
Mann-Whitney test. The Mann-Whitney test was also used 
for comparison of NRS at each time point. We also used 
multivariate analysis of variance (MANOVA) for demo-
graphic characteristics of patients, time, mechanism, 
type and location of trauma, and the Kruskal-Wallis test 
for evaluating the changes of vital signs. Results appear 
as mean, SD and number (percentage), as required. A p 
value of < 0.05 was accepted as indicating statistical sig-
nificance.

4. Results
Sixty subjects were enrolled in the study and randomly 

assigned to receive either paracetamol (n = 30) or mor-
phine (n = 30).
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There was no statistically significant difference between 
the baseline characteristics of groups. Mean baseline 
pain intensity scores on the NRS were 7.87 (SD = 0.9) and 
7.37 (SD = 1.62) in the paracetamol and morphine groups 
(P = 0.1), respectively. The numeric rating scale decreased 
in a time-dependent manner in both groups. The amount 
of decrease of NRS at 30 minutes was significantly lower 
in the paracetamol group (P < 0.001).

Fifteen patients (15%) in the morphine group and 4 pa-
tients (13.3%) in the paracetamol group required rescue 
analgesia (P < 0.002).

There was no significant difference between the two 
groups regarding the number of patients experiencing 
adverse effects. Two patients in the morphine group had 
dizziness and 3 patients in the paracetamol group had 
dry mouth (although all of them had it before adminis-
tration of the drug).

5. Discussion
The results of our study suggest that acetaminophen 

is an efficacious and safe nonopioid analgesic for ED pa-
tients with acute traumatic limb pain. We have shown 
that although IV morphine sulfate is effective for pain 
management in patients with acute limb trauma, a sin-
gle 1-gram dose of IV paracetamol provided a higher level 
of analgesia than morphine and this effect became more 
pronounced. In our study morphine consumption was 
significantly lower in the paracetamol group. Our sample 
size was not sufficient to definitively show the difference 
of adverse reactions between the groups. While there 
were no serious adverse events in either group.

Our findings on potential effectiveness of intravenous 
paracetamol in acute pain management are compatible 
with previous studies. However, most of them showed the 
analgesic effect of IV paracetamol was similar to those of IV 
morphine sulfate. A study by Craig et al. for comparison of 
IV paracetamol and IV morphine sulfate for pain manage-
ment of acute limb trauma in the ED found no significant 
difference in analgesic effect between the paracetamol 
and morphine groups at any time point (7). They used 10 
mg of intravenous morphine sulfate that was greater than 
the morphine dose we used (0.1 mg/kg) and this may ac-
count for the difference observed between our results and 
those of Craig’s. In their study there were significantly 
more adverse events in the morphine group (7).

A randomized, placebo-controlled trial study by Bektas 
et al. compared the analgesic efficacy of IV paracetamol 
and IV morphine for the treatment of renal colic, al-
though statistically significant reductions in pain inten-
sity compared with those with placebo were observed 
for paracetamol and morphine, no differences were ob-
served between paracetamol and morphine (8). In this 
study, no serious adverse reactions were documented. 
Grissa et al. designed a randomized controlled trial to 
compare the analgesic efficacy of 1 g of IV paracetamol 
to 20 mg of intramuscular piroxicam to relieve pain in 

renal colic and they showed that analgesia was obtained 
earlier with paracetamol, and VAS at 90 minutes was sig-
nificantly lower in the paracetamol group (9). They re-
corded a case of rash related to NSAID and an episode of 
vomiting with paracetamol (9). Sinatra et al. evaluated 
the efficacy and safety of single and repeated adminis-
tration of 1 g paracetamol for pain management after 
major orthopedic surgery (10). In this study, the mean 
VAS pain intensity scores and morphine use were signifi-
cantly decreased whereas no side effects were developed 
throughout the 24 postoperative hours compared to the 
placebo (10).

In conclusion, our data suggest that IV paracetamol ad-
ministered as a single 1-gram dose is an efficacious and 
safe treatment for ED patients with acute limb trauma, 
and appears to provide a better analgesia than IV mor-
phine sulfate. On the basis of our observation, we sug-
gest that IV paracetamol may be an alternative analgesic 
to currently available parenteral agents especially after 
acute limb trauma. We believe that it would be useful to 
repeat this study with a much larger number of subjects.
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