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METHODS 

Study design and setting 

This single-centre, prospective, randomised study was conducted in the emergency department 

of Atatürk University Research and Training Hospital between November 2024 and April 2025. 

Adult patients aged 18–55 years presenting with flank pain and diagnosed with renal colic based 

on clinical evaluation and appropriate imaging were screened for eligibility. 

Participants 

Patients who met the inclusion criteria were required to have a Glasgow Coma Scale score of 

15, spontaneous respiration, and the capacity to provide informed consent. Exclusion criteria 

encompassed pregnancy or breastfeeding, chronic kidney disease, known allergy to study 

medications, chronic respiratory disease, hemodynamic instability, acute intoxication, 

uncontrolled epilepsy, or recent monoamine oxidase inhibitor use.  

Randomisation and interventions 

Participants were randomly assigned to one of three groups in a 1:1:1 ratio, receiving 

intravenous dexketoprofen trometamol (50 mg), tramadol (100 mg), or a combination of 

dexketoprofen trometamol (50 mg) and tramadol (50 mg). All medications were diluted in 100 

mL of normal saline and administered intravenously. The administration of rescue analgesia in 

the form of intravenous morphine (5 mg) was permitted at the discretion of the treating 

physician. 

Data collection and monitoring 

Physiological variables, including blood pressure, heart rate, oxygen saturation, respiratory rate, 

and EtCO2, were recorded at baseline (T0), 30 minutes (T30), and 60 minutes (T60). Arterial 

blood-gas analysis was performed at T0 and T60. The primary outcome of the study was a 

change in EtCO₂ over time, while secondary outcomes included changes in vital signs and 

blood-gas parameters. 

The primary outcome was the change in EtCO₂ over time (T0, T30, T60) and the comparison 

of these changes between the three analgesic groups as a surrogate marker of global tissue 

perfusion. Secondary outcomes encompassed the trajectories of heart rate, blood pressure and 

SpO₂ over time; changes in arterial blood gas parameters (pH, bicarbonate, PaCO₂, lactate and 



base deficit) between T0 and T60; and comparison of these physiological responses across 

treatment groups. 

Sample size and statistical analysis 

Sample size was calculated in G*Power using previously published data on EtCO₂ changes 

after tramadol or oxycodone administration (16). With α = 0.05 and 80% power, 34 patients per 

group (102 in total) were required.  

The analysis of the data was conducted utilising the SPSS version 25.0 software. The 

assessment of normality was conducted through histogram inspection and the implementation 

of the Shapiro–Wilk test. Continuous variables are presented as mean ± standard deviation or 

change over time, and categorical variables as counts and percentages. The alterations in vital 

signs and blood-gas variables occurring within and between the groups were subjected to 

analysis using repeated-measures ANOVA. For the purpose of comparing the between-group 

alterations, one-way ANOVA with Tukey post hoc tests were employed. Paired t tests were 

utilised for within-group comparisons between T0 and T60, and χ² tests were used for the 

analysis of categorical variables. Statistically speaking, a p value of less than 0.05 was deemed 

to be significant. 
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