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Abstract

Background: The term renal colic is used to describe a series of acute, short-term, painful attacks that occur as a
result of the expulsion and movement of kidney stones. This is primarily caused by urethral obstruction, which
leads to increased pressure behind the obstruction site. The treatment for renal colic is non-steroidal anti-
inflammatory drugs (NSAIDs) and opioids. In this study, paracetamol plus ketorolac were compared to morphine
alone with regard to relieving renal colic pain.

Materials and methods: The present study was a randomized double-blind clinical trial with a sample size of 30
individuals in two groups. The numeric rating scale (NRS) was utilized to compare the severity of pain. The
repeated-measures analysis of variance and the independent t-test in SPSS 22 were used to analyse the data.

Findings: A total of 60 patients with renal colic (34 in the drug combination group and 26 in the morphine group)
were used as research samples. There was no significant difference between the drug combination group and the
morphine group in terms of gender, age, and weight groups, but they were significantly different in terms of pain
severity at 15, 30, and 60 minutes after the intervention. Furthermore, there was a significant difference between
the drug combination group and the morphine group in terms of pain severity at five times of measurement, before
the intervention, and at 0, 15, 30, and 60 minutes after the intervention (P < 0.05).

Conclusion: The mean scores of renal colic pain severity were reduced in patients at 0, 15, 30, and 60 minutes
after drug intervention, and the reduction in pain severity was greater in the morphine group than in the combination
treatment group.
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Introduction
NSAID with analgesic properties used in adults for the short-term treatment

Renal colic is defined as one or more acute and short-term painful attacks
due to kidney stone excretion and movement. Acute renal colic accounts for
0.9% of outpatient hospitals. Reducing pain and eliminating fluid and
electrolyte disorders are the basic principles of renal colic treatment.

The drugs, which are used in acute renal colic, are classified into two main
categories: non-steroidal anti-inflammatory drugs (NSAIDs) and opioids.
Opioids, and more commonly, morphine, are common drugs for relieving the
pain of renal colic. Opioids are effective and inexpensive but have severe
side effects such as nausea, vomiting, vertigo, respiratory depression,
hypotension, and even intolerance or addiction.

NSAIDs are another option for renal colic pain relief because they directly
affect the ureters by inhibiting prostaglandin synthesis. Ketorolac is an

of acute pain that needs opioid analgesics.

Intravenous paracetamol is another analgesic that is widely used in the
emergency department to control pain. Also, it has fewer side effects than
NSAIDs and opioids, and in some studies, it is considered a more effective
and preferable drug to these compounds.

Today, there is a growing desire to use alternative medicine to control acute
pain due to the common side effects of opioids.

The effectiveness of NSAIDs and paracetamol in controlling pain caused by
renal and biliary colic has been investigated in several studies, but the effect
of their combination has not been investigated so far. Therefore, this study
seeks to compare the effect of paracetamol plus ketorolac with morphine
alone in the treatment of renal colic.
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Materials and methods
2-2- Statistical population, sampling method, and sample size

The present study was a double-blind, randomized, single-center, parallel-
group clinical trial that was conducted at the patient's bedside.

Sampling method

In this research, first, convenience sampling was performed on individuals
who met the inclusion criteria after hospitalization, and then the samples
were randomly allocated to two drug groups using the permuted block
technique.

Samples and sampling

The minimum sample size was estimated to be approximately 20 per group,
but 30 people were evaluated in each group to increase the validity of the
results. The sample size was calculated according to the following equation:

n_1= (6”2 (z_(1-02) +z_(1-B)) 2)/ (u_2-p_1) "2 nl=n2

p_1: The mean pain severity score reduction in the paracetamol group
0=0.05: Type I error

p_2: The mean pain severity score reduction in the morphine drug group
1-B=0.8: The test power

o™= 18.52: The standard deviation of the pain severity score in the
paracetamol group

6”2=17.37: The standard deviation of the pain severity score in the morphine
group

This sample size was calculated using PASS 11 as the software for sample
size measurement.

2-3- Inclusion and exclusion criteria

Inclusion criteria

e  The age older than 18 years and younger than 65
years

e Having flank pain, either clinically or
paraclinically, (having evidence of kidney or
urinary stone disease in the last 12 months) in
favor of kidney tissue pain

e Pain score greater than three on the Numeric
Rating Scale (NRS)

¢ Not receiving analgesics in the last six hours

e  Possessing full consciousness (GCS=15)

e No previous entry into the study

Exclusion criteria

e Diagnosed renal, hepatic, and cardiac failure

e Diagnosed allergy to opioids, paracetamol, or
ketorolac

e  Pregnancy

e  Transplant patients

e  Unstable vital signs, and systolic blood pressure of
less than 90 mmHg

e  Evidence of peritoneal irritation

2-4- The project method

Patients who presented to the emergency department with flank pain were
immediately examined by a physician and included in the study if they had
flank pain, evidence of kidney or urinary stones (within the last 12 months),
and pain of renal origin with a pain score of equal to or greater than three on
the NRS.

Patients received a full explanation about the study and possible side effects
of prescribed drugs, and if they agreed to participate in the project, they
signed written informed consent forms before participating in the study.
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The physician completed a questionnaire containing patient characteristics
and demographic information. Also, vital signs, history of addiction,
consumption of analgesics in the last six hours, history of drug allergy,
history of underlying diseases, and paraclinical measures were recorded.
Furthermore, the possible side effects of drugs and rates of pain recurrence
were recorded in the two groups.

The numeric rating scale (NRS) and initial pain severity (before receiving
drugs) were measured and recorded at 0, 15, 30, and 60 minutes after
prescription.

Intervention method

The patients were divided into two groups using the random block method.
There were four blocks, of which two blocks belonged to the control group
and two blocks belonged to the intervention group, and the numbers assigned
to the patients to be placed in the blocks were randomly chosen by the
computer.

The first group (at time zero) received 0.1 mg/kg intravenous morphine, and
100 cc N/S was infused within 15 minutes. The second group received 30
mg of ketorolac intravenously, and 1000 mg of paracetamol and 100 cc of
N/S were infused within 15 minutes. The prescribed paracetamol was
APOTEL brand, with each ampoule containing 1000 mg in 6.7 ml.
According to the manufacturer's instructions, the drug was infused within 15
minutes in 100 cc of N/S solution.

The pain score was obtained and recorded by the physician using the NRS at
0, 15, 30, and 60 minutes. The NRS was measured and recorded by the same
physician at 0, 15, 30, and 60 minutes after drug administration. A reduction
in pain score of 4 or more compared to the initial score, or a reduction in the
pain score to less than 3 was considered a response to the treatment and drug
effectiveness.

If patients continued to complain of pain after 60 minutes or requested more
pain relief at any time during the study due to pain, fentanyl was
administered intravenously at a dose of 0.75 pg/kg according to the
emergency monitoring specialist. Patients were monitored for 60 minutes.

Blinding and randomization method

The drugs were prepared by a person who was not involved in the study but
was in charge of emergency medicine medical records. Medicines were
prepared in similar packages, marked only with numbers. The drugs were
injected by a nurse, who did not know the content or types of prescribed
drugs. This was based on the order of patients’ visits and randomization using
the permuted block technique. The physician, who recorded the pain score,
also did not know the type of drugs prescribed.

2-5- research tools
Standard Numeric Rating Scale (NRS)

The NRS is the simplest method of pain evaluation, in which patients give a
score of 0-10 for their pain severity where 0 means complete painlessness,
10 means the most imaginable pain, and 5 refers to moderate pain (65). Most
of the patients were well familiar with these criteria (66). This tool is quick
and easy to use, making it suitable for those who are unable to write or cannot
verbally express their pain. The pain score was set as mild pain (1-3),
moderate pain (3-7), and severe pain (7-10).

2-6- Data analysis

After data collection, descriptive statistics methods such as mean and
standard deviation were used for organizing and summarizing quantitative
data, and frequency and percentage were utilized for qualitative data.
Furthermore, the independent t-test and chi-square test were used to compare
the two groups regarding demographic variables. The repeated-measures
analysis of variance (ANOVA) was used to compare the pain severity in two
groups at different times. Moreover, the consensus table analysis methods
were used to compare the complications in the two groups. The significance
level was considered 0.05, and SPSS 22 software was used for data analysis.
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Findings

A total of 60 patients with renal colic (34 in the drug combination group and
26 in the morphine group) were used as samples in this study, and most of
the samples were male (about 62%). The minimum age was 22 and the
maximum was 65 years in the drug combination group, and the minimum
age was 24 and the maximum was 65 years in the morphine group.
Furthermore, the minimum weight was 55 and the maximum was 90 kg in
the drug combination group, and the minimum weight was 63 and the
maximum was 95 kg in the morphine group.
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The Kolmogorov-Smirnov test indicated that age and weight had a normal
distribution. The mean age was 45.4 years in the drug combination group and
44,5 years in the morphine group, but the independent t-test did not indicate
any significant difference between these two treatment groups (P= 0.077).
The mean weight was 74.7 kg in the drug combination group and 77.4 kg in
the morphine group, but the independent t-test did not indicate any
significant difference between these two groups (P = 0.233).

2-3- Descriptive findings

In this section, the personal characteristics of renal colic patients in the two
groups, the drug combination and morphine groups, were examined.

Personal Drug Morphine | Total P-value

Characteristics | combination
Number Percentage | Number Percentage | Number | Percentage

Sex Female 16 47.1 7 26.9 23 38.3 | 0.112
Male 18 52.9 19 73.1 37 61.7

Age group (year] Under 30 3 8.8 5 19.2 8 13.3 0.522
30-40 9 26.5 4 15.4 13 21.7
41-50 12 35.3 8 30.8 20 33.3
Over 50 10 29.4 9 34.6 19 317

Table 1: Personal characteristics of renal colic patients in the drug combination and morphine groups

Group

According to the results of the chi-square test, there was no significant
difference between the drug combination and morphine groups in terms of
sex. Most of the samples were male in both the drug combination and
morphine groups so about 73% of the patients in the morphine group were

Based on the chi-square test results, there was no significant difference
between the drug combination and morphine groups in terms of the patient's
age groups. Most of the samples were over 40 years old in both the drug
combination and morphine groups, meaning that only about 9% of patients
were under 30 years of age in the drug combination group.

male. Group
Weight (kg) | Drug Morphine Total P-value
combination
Number Percentage Number Percentage Number Percentage
Under60kg | 4 6.7 0 0 4 6.7 0.123
60-70 7 11.7 4 6.7 11 18.3
71-80 11 18.3 15 25.0 26 43.3
Over 80 12 20.0 7 11.7 19 31.7
Total 34 56.7 26 43.3 60 100

Table 2: Personal characteristics of renal colic patients in both drug combination and morphine groups

According to the results of the Chi-square test, there was no significant
difference between the drug combination and morphine groups in terms of
weight. There was no patient with a weight of 60 kg in the morphine group.
Most of the patients weighed more than 70 kg.

3-3- Analytical findings

This section compares the mean pain severity scores in renal colic patients
between the drug combination and morphine groups before the intervention
and at 0, 15, 30, and 60 minutes after the intervention using the repeated-
measures ANOVA.

According to the Kolmogorov-Smirnov test, the null hypothesis for the
normal distribution of pain severity scores indicated that the null hypothesis
for the normal distribution of scores in the drug combination and morphine
groups was confirmed. Mauchly's sphericity test was used to examine
compliance with the covariance matrix equality assumption. Results
indicated the significant variance of the drug combination and morphine
groups (P = 0.000); hence, the assumption of the equality of variances was
rejected and the Greenhouse-Geisser statistic was used for analysis.

Pain severity Drug combination | Morphine | P-value

Mean Sd Mean Sd
Before intervention 10.0 0.000 10.0 0.000 1.00
0 minutes after intervention | 9.8 0.387 9.9 0.368 0.820
15 minutes after intervention | 7.9 1.08 5.8 0.981 0.000
30 minutes after intervention | 5.0 1.06 3.1 0.909 0.000
60 minutes after intervention | 1.6 1.13 0.46 0.706 0.000

Table 3: Comparison of the mean pain scores of renal colic patients before the intervention, 0, 15, 30, and 60 minutes in the drug combination and
morphine groups

According to the independent t-test, there was no significant difference
between renal colic patients in the drug combination and morphine groups in
terms of pain severity before the intervention and at 0 minutes after the
intervention.

According to the independent t-test, there was a significant difference
between the drug combination and morphine groups in terms of pain severity
at 15, 30, and 60 minutes after the intervention.

Group Name of test Value F

Df assumption | Df error P-value

Pillai's trace 0.987

Drug combination

551.042

4 30 0.000
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Wilks' lambda 0.013 551.042 4 30 0.000
Hotelling trace 73.47 551.042 4 30 0.000
Roy's largest root | 73.47 551.042 4 30 0.000
Morphine Pillai's trace 0.996 1235.567 4 22 0.000
Wilks' lambda 1235.567 4 22 0.000
Hotelling trace 1235.567 4 22 0.000
Roy's largest root 1235.567 4 22 0.000

Table 4: The results of multivariate analysis of variance for the difference in mean scores of renal pain severity in the drug combination and morphine
groups before the intervention, immediately after the intervention, and at 15, 30, and 60 minutes after the intervention

The results of the repeated-measures ANOVA and significance levels of all
tests for the intra-group effects indicated that there was a significant
difference among the five measurement stages in the drug combination group
(P<0.000). Furthermore, the results of the repeated-measures ANOVA and

significance levels of all tests for the intra-group effect indicated that there
was a significant difference among the five measurement stages in the
morphine group (p<0.000).

Group Source of | Sum of | Df Mean square | F P-value
changes square

Drug Factor 1715.682 2.581 | 664.621 791.658 | 0.000

combination
Error 71.518 85.188 | 0.840

Intervention | Factor 1812.385 2.774 | 653.394 1230.725 | 0.000
Error 36.815 69.345 | 0.531

Table 5: The results of repeated-measures ANOVA in the drug combination and morphine groups in five stages before the intervention, immediately

after the intervention, and at 15, 30, and 60 minutes after the intervention

According to the results of the above table, there was a significant difference
among the five measurement times before the intervention and at 0, 15, 30,
and 60 minutes after the intervention in terms of pain severity within the drug
combination group at a level of P > 0.05.

As well as, there was a significant difference among the five measurement
times before the intervention and at 0, 15, 30, and 60 minutes after the
intervention in terms of pain severity within the morphine group.

A Bonferroni post hoc test was utilized to find out at which measurement
stage (before the intervention and at 0, 15, 30, and 60 minutes after the
intervention) there was a difference between the two groups in terms of pain
severity. Table 6 presents the results.

Table 6: Results of the Bonferroni post hoc test for pairwise comparison of
the mean renal pain severity score in drug combination and morphine groups
in five stages: before the intervention, immediately after the intervention, and
at 15, 30, and 60 minutes after the intervention

Group Reference stage Comparison stage | Mean difference | Standard error P-value
Drug Before the | Immediately after | 0.176 0.066 0.120
combination intervention the intervention
15 minutes after | 2.147 0.185 0.000
the intervention
30 minutes after | 4.971 0.182 0.000
the intervention
60 minutes after | 8.382 0.194 0.000
the intervention
Immediately after | 15 minutes after | 1.971 0.196 0.000
the intervention the intervention
30 minutes after | 4.794 0.206 0.000
the intervention
60 minutes after | 8.206 0.214 0.000
the intervention
15 minutes after | 30 minutes after | 2.824 0.149 0.000
the intervention the intervention
60 minutes after | 6.235 0.179 0.000
the intervention
30 minutes after | 60 minutes after | 3.412 0.169 0.000
the intervention the intervention
Morphine Before the | Immediately after | 0.154 0.072 0.430
intervention the intervention
15 minutes after | 4.192 0.192 0.000
the intervention
30 minutes after | 6.885 0.178 0.000
the intervention
60 minutes after | 9.538 0.138 0.000
the intervention
Immediately after | 15 minutes after | 4.038 0.204 0.000
the intervention the intervention
30 minutes after | 6.731 0.180 0.000
the intervention
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60 minutes after | 9.385 0.158 0.000
the intervention
15 minutes after | 30 minutes after | 6.692 0.164 0.000
the intervention the intervention
60 minutes after | 5.346 0.175 0.000
the intervention
30 minutes after | 60 minutes after | 2.654 0.183 0.000
the intervention the intervention

The above table shows no significant difference between mean scores of pain
severity in the combination group before and immediately after the
intervention, but the difference in the mean pain severity scores was
significant in the combination group before the intervention and 15, 30, and
60 minutes after the intervention. The difference between the mean scores of
pain severity was also significant between 15 minutes after the intervention
and 30 and 60 minutes later. There was also a significant difference in mean
scores of pain severity between 30 and 60 minutes after the intervention.

The results also indicated no significant difference between mean scores of
pain severity in the morphine drug group before and immediately after the
intervention, but the difference in mean scores of pain severity in the
morphine drug group was significant before the intervention and 15, 30, and
60 minutes after the intervention. There was also a significant difference
between the mean scores of pain severity in the morphine group 15 minutes
after the intervention and 30 and 60 minutes after the intervention. The mean
scores of pain severity were also significantly different between 30 and 60
minutes after the intervention.

According to the figure above, the mean scores of renal colic pain severity
were decreasing in all five stages of pain severity measurement, and there
was no significant difference in pain severity between the drug combination
and morphine groups before the intervention.

The mean scores of renal colic pain severity were also decreased in patients
0, 15, 30, and 60 minutes after drug intervention. According to the figure,
the reduction in pain severity was higher in the morphine group than in the
combination group.

Discussion and Conclusion
The research objectives are summarized in four objectives as follows:

The first objective: The comparison of the demographic variable’s
distribution in the drug combination and morphine groups

There was no significant difference between the drug combination and
morphine groups regarding age, sex, and different weight groups.

The second objective: Determining the pain severity in the drug
combination group 0, 15, 30, and 60 minutes after the intervention

The mean scores of pain severity were 10, 9.8, 7.9, 5, and 1.6, respectively,
in the drug combination group at 0, 15, 30, and 60 minutes after the
intervention. According to the results, the mean scores of pain severity
decreased over time in the drug combination group; hence, the drug
combination was effective in reducing the pain severity of renal colic
patients.

The third objective: Determining the pain severity in the morphine group
at 0, 15, 30, and 60 minutes after the intervention

The mean scores of pain severity were 10, 9.9, 5.8, 3.1, and 0.46,
respectively, in the morphine group at 0, 15, 30, and 60 minutes after the
intervention. According to the results, the mean scores of pain severity were
decreased in the morphine group over time; hence, morphine was effective
in reducing the pain severity of renal colic patients.

The fourth objective: Comparison of pain severity in the drug combination
and morphine groups at different times

There was no significant difference in the pain severity of renal colic patients
between the drug combination and morphine groups before the intervention;

hence, the differences after the intervention were due to the effects of the
drugs. Furthermore, there was no significant difference in pain severity
between the drug combination and morphine groups for renal colic patients
at 0 minutes after the intervention. However, there was a significant
difference between the drug combination and morphine groups in terms of
pain severity at 15, 30, and 60 minutes after the intervention.

There was no significant difference between mean scores of pain severity in
the combination group before and immediately after the intervention. The
results also indicated that the difference between the mean scores of pain
severity before and immediately after the intervention was not significant in
the morphine group.

The difference between the mean scores of pain severity was significant in
the drug combination group before the intervention and 15, 30, and 60
minutes after the intervention. The difference between the mean scores of
pain severity 15 minutes after the intervention and 30 and 60 minutes later
was also significant. Moreover, there was a significant difference in mean
scores of pain severity between 30 and 60 minutes after the intervention.

The difference between the mean scores of pain severity was significant in
the morphine group before the intervention and 15, 30, and 60 minutes after
the intervention. The difference between the mean scores of pain severity
was also significant 15 minutes after the intervention and 30 and 60 minutes
after the intervention. There was also a significant difference in mean scores
of pain severity between 30 and 60 minutes after the intervention.

4-3- Conclusion

The mean scores of renal colic pain severity were decreased in both the drug
combination and morphine groups at 0, 15, 30, and 60 minutes after drug
intervention, and the reduction in pain severity was higher in the morphine
group than in the drug combination group.

4-4- Research Limitations

The patients may not cooperate properly to assess pain intensity due to pain
restlessness. It was avoided by talking to them and assuring them that they
would never be deprived of effective and adequate analgesics. Also, a
separate bed was prepared in the emergency department for quick drug
prescription and providing appropriate medical services to patients.
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