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Background:Multidrug pain control can be beneficial in relieving pain and limiting narcotic use in renal colic. The
purpose of this study was to evaluate the effects of adding dexamethasone to ketorolac on pain control in acute
renal colic.
Methods: One hundred twenty patients with renal colic were randomized into comparison and intervention
groups to investigate the effect of 8 mg of dexamethasone with 30 mg ketorolac administered immediately
after the patient's admission. The primary outcome was pain intensity based on the visual analog scale (VAS),
which was assessed at the baseline and after 30 and 60 min of drugs treatment. Also, grade of vomiting and nar-
cotic or antiemetic requirement were measured at the baseline and after the 60-min intervention.
Results:A total of 120 patients were included in thefinal analysis, with 60 patients (50%) randomized to the com-
parison group (just ketorolac) and 60 (50%) randomized to the intervention group (ketorolac + dexametha-
sone). There were no significant demographic differences between groups (P > 0.05 for all). Differences in VAS
scores were significantly lower in the intervention group after 30 min of drug administration (P = 0.009, com-
paredwith the control). However, therewas not a significant difference in themedianVAS score between groups
at the baseline and end of the study (P > 0.05). At the end of the study, the percent of patients who need to
narcotics (35% vs. 58%, P = 0.01) and/or antiemetic (12% vs. 28%, P = 0.022) were significantly lower in the
intervention group compared with the controls.
Conclusions: In comparison with the patients who just received ketorolac, adding dexamethasone provided
improved pain control after 30 min of therapy. Furthermore, it decreased opioid requirements and decreased
an antiemetic need at the end of the study. Dexamethasone should be considered an important multimodal
adjunct for controlling pain and nausea in renal colic.

© 2022 Elsevier Inc. All rights reserved.
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1. Introduction

Flank pain due to renal colic usually startswith a sudden, severe, and
sharp colic in the flanks that radiates toward the lower abdomen, groin,
or genitals. Common urinary symptoms are hematuria, dysuria, fre-
quency, and urgency with low voided volumes [1,2]. Pain-induced nau-
sea and vomiting are seen too [1-3]. Differential diagnosis still exists for
instance pyelonephritis, other sources of intrinsic or extrinsic ureteric
obstruction [2], aortic aneurysm, diverticulitis, appendicitis, and ovarian
disorders such as torsion or rupture or miscarriage [4].
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Stretching in the renal pelvis leads to stimulation, synthesis and local
release of prostaglandins, arachidonic acidmetabolites, which stimulate
diuresis and vasodilation and thereafter, increase internal pressure. The
direct effect of prostaglandins on the ureter leads to smooth muscle
spasms in the urinary tract wall [5].

The National Institute for Health and Care Excellence (2019) recom-
mends the use of NSAIDs by any route as the first line of therapy in
adults, children, and young people with suspected renal colic. It
suggests the use of intravenous paracetamol when NSAIDs are con-
traindicated or single therapy with NSAIDs did not relive renal colic.
Opioids are limited to those for whom both NSAIDs and intravenous
paracetamol are contraindicated or are not giving sufficient pain relief.
It does not offer antispasmodic drugs for the relief of renal colic [6].
The European Association of Urology guidelines in treating renal colic
lth Studies de ClinicalKey.es por Elsevier en abril 02, 2024. Para uso 
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recommend the use of NSAIDs as the first line in all except those with a
specific contraindication and suggest NSAIDs are superior to opioids [7].

Narcotics such as codeine and meperidine, and especially morphine
are effective in renal colic. The advantages of using these compounds in-
clude low price, effectiveness, and convenient titration, but their side ef-
fects limit their use. Themost important side effects of narcotics include
nausea, vomiting, sedation, dizziness, lightheadedness, dependency
(risk of addiction), respiratory depression, disorientation, and hypoten-
sion [1]. Among them, pethidine is associated with the highest rate of
vomiting [7].

Arachidonic acid metabolites that play a major role in the pathology
of inflammatory pain [8] are released by the kidney capsule in
urolithiasis/calculus-induced obstruction [5]. Non-steroidal anti-
inflammatory drugs (NSAIDs) by inhibiting cyclooxygenase (COX) iso-
enzymes stop the production of these metabolites and relieve inflam-
matory pain with no suppressive effects on the respiratory system and
consciousness level, unlike opioids [2]. Furthermore, in comparison
with opioids, while NSAIDs have equivalent effects in the relief of
renal colic, they induce less adverse effects and lower the need for res-
cue analgesia. In this regard, NSAIDs seem preferred analgesic choice
in renal colic [9].

Glucocorticoids, a sub-class of corticosteroids often known as ste-
roids and anti-inflammatory medicines, are prescribed for a wide
range of conditions; besides anti-inflammatory effects, they have im-
munosuppressive, anti-proliferative, and vasoconstrictive effects.
These drugs act by binding to the intracellular glucocorticoid receptors,
which are then transported into the cell nucleus and alter gene tran-
scription to upregulate the transcription of anti-inflammatory genes
and/or downregulate the transcription of inflammatory genes. These al-
terations affect the downstream production of some pro-inflammatory
cytokines and chemokine proteins, cell adhesion molecules, and other
key enzymes which are involved in the initiation and/or maintenance
of the inflammatory response. Therefore, they increase the synthesis
of anti-inflammatory mediators and reduce the production of proin-
flammatory ones [10-12]. Dexamethasone is a potent long-acting gluco-
corticoid with the least mineralocorticoid effects and is generally
prescribed for its anti-inflammatory, immunosuppressant [12], and
antiemetic properties [3].

There are reports of dexamethasone being effective in reducing pain,
swelling, edema, trismus, nausea, and vomiting after surgery [13-16].
The analgesic effects of dexamethasone are not very clear. However,
these effectsmay bedue to inhibition of the synthesis of cyclooxygenase
II, prostaglandin formation, and other pro-inflammatory mediators
[3,10]. Currently, it is a well-known adjunct for anaesthesiologists in
systemic, epidural, or perineural analgesia since it acts synergistically
with local anesthetics to obtain a better quality and duration of analge-
sia, which decreases the need for alternative analgesics, particularly
narcotics [17].

Based on the literature and guidelines,multidrug pain control can be
beneficial in relieving pain and limiting narcotic use [6,15,16,18].
Against this background, we hypothesized that co- administration of
dexamethasone with ketorolac in comparison with ketorolac alone
may alleviate renal colic and pain-induced vomiting more effectively
and decrease narcotic requirement.To the best of our knowledge,
there is no publication about the effect of dexamethasone treatment
in combination with an NSAID on pain and vomiting in renal colic.

2. Material and methods

2.1. Study design

This double-blind, randomized clinical trial was designed to evaluate
the efficacy of dexamethasone in the relief of renal colic. Patients who
were referred to the emergency department of Imam Ali Hospital,
Bojnurd, Iran, due to renal colic from Aug 9, 2019 to Jun 8, 2021, were in-
cluded. Ethical approval for this study was obtained from the Research
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Ethics Committee in North Khorasan University of Medical Sciences (IR.
NKUMS.REC.1398.047). Furthermore, the protocol of the study was regis-
tered at the IranianRegistry of the clinical trial (IRCT20190831044653N1).
Written informed consent was obtained from all participating patients or
their first-degree family members after receiving an explanation of the
study. The sample sizewas determined through clinical significance. Sam-
ple size calculations were based on the primary comparisons of Cohen's
standard effect, we considered a 95% confidence interval and 80% power
and the Cohen standardized effect value of 0.56 (medium effect size)
and pain severity as a primary outcome [19] and reached the sample
size of 52 patients for each group. However, given the probability of a
15% drop in samples, at least 60 patients were assigned to each group.

2.2. Participants

Patients with flank pain who were admitted to the emergency de-
partment of of Imam Ali hospital, were enrolled if the acute renal colic
was diagnosed based on the cell blood count, urinary assay, sonography,
or CT-scan by a specialist physician. The enrolled patients must be
18–60 years old, with a renal colic severity > 5 based on the 10-cm
visual analog scale (VAS) scores.

Exclusion criteria were included pregnancy (confirmed or possible),
analgesic therapy during 6 h before admitted to the emergency unit,
near history of hemorrhagic diathesis, addiction or recent methadone
use, use of warfarin and other anticoagulants, acute abdomen (peritoni-
tis), axillary temperature > 37.7, and BP ≥ 180/100 mmHg; any contra-
indication for ketorolac including hypersensitivity to aspirin or other
NSAIDs, active or history of peptic ulcer disease, a recent history of gas-
trointestinal bleeding or perforation or suspected or confirmed cerebro-
vascular bleeding, advanced hepatic or renal disease, patients at risk for
renal failure (CrCl<30 ml/min), hyperkalemia, and uncontrolled severe
heart failure; and any contraindications for the use of dexamethasone
such as hypersensitivity, systemic fungal infections, and liver failure.

2.3. Randomization, interventions, and follow up

Eligible patients were randomly divided into the intervention and
comparison groups according to the permuted block randomization se-
quence. Patients in the intervention group received ketorolac (SD, 30
mg, IV) with placebo (SD, sterile water for injection, IV), while in the
comparison group, patients received ketorolac (SD, 30 mg, IV) with
dexamethasone (SD, 8 mg, IV). Allocation assignment was concealed
from patients and investigators. The pain was assessed on 10-point
VAS scores. Enrolled patients were asked by nursing staff to mark
their current pain level on this line. The first pain scores immediately
before injections and in sequence, 30 min and 60 min after injections
were recorded. Furthermore, vomiting grades based on the patient's
complaints including grade 0: no nausea or vomiting, grade 1: suffering
from nausea, grade 2: transient vomiting and grade 3: vomiting requir-
ing therapy, were recorder immediately before injections and one hour
after were documented. The duration of the study was one hour. If no
response was observed after one hour, to prevent the enrolled patient
from tolerating more pain, narcotics including morphine or pethidine,
and antiemetic drugs for instance ondansetron, would be used and
recorded.

Following enrollment in the study, variables including age, sex, body
weight, and systolic and diastolic blood pressure were extracted from
the medical record.

Patients were monitored in terms of changes in the CBC and urinary
assay.

2.4. Outcome measures

The primary outcome was pain severity based on the VAS. There-
fore, all eligible patients had been followed from the admission and
every 30 min after receiving drugs for one hour. Also, the secondary
 Studies de ClinicalKey.es por Elsevier en abril 02, 2024. Para uso 
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outcome in this trial was the grade of vomiting and the need for nar-
cotics or antiemetic drugs at the end of the study. In this regard, all el-
igible patients had been followed from the admission and one hour
after drug therapies.

2.5. Statistical analysis

We used graphical methods and Shapiro-Walk's tests to check the
normality of each variable before data analysis. To describe the quanti-
tative variables, statistics presented for variables included counts and
percentage for categorical variables, and mean ± (SD) or median
(Q1–Q3) for continuous variables. Categorical variables were compared
between two groups using Chi-Squared tests or Fisher's exact test.
Normally distributed data were analyzed using an independent-
sample t-test, and the results were presented as mean ± (SD).
Non-normally distributed data were analyzed using Mann-Whitney
U test, and the results were presented as median (Q1–Q3). For evaluat-
ing within-group differences in normally and non-normally distributed
data paired sample t-test and Wilcoxon signed-rank test were used,
respectively. Also, an adjusted comparison of between-group outcomes
was done using parametric and non-parametric ANCOVA considering
changes in baseline value of outcome as a covariate. The data were
analyzed through SPSS version 22.

3. Results

As presented in Fig. 1, a total of 517 patients with renal colic applied
to participate in the study. Of these, 120 patients were eligible for our
study. Eligible patients were randomly allocated into the intervention
and comparison groups according to permuted block randomization.

The median pain severity at the baseline was 9.5 (8–10) for patients
with renal colic. The mean age of the patients was 37.62 (±9.03) and
Assessed for eligibility 
(n= 517)

Met the inclusion criteria 
and randomized (n=120)

Allocation

Allocated to intervention 
group (n=60)

Allocated to c
group (n

Analysis  

Analysis (n=60) Analysis

Fig. 1.. Summary of pati
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70% of the patients were male. The mean body weight and blood pres-
sure were 74.75 (±11.13) kg and 128.94 (±11.87)/79.74 (±8.97)
mmHg, respectively. Most of the patients said, 58% had no nausea or
vomiting (grade 0), 32% suffered from nausea (grade 1), 9% had tran-
sient vomiting (grade 2), and only 1% had vomiting requiring therapy
(grade 3).

Participant characteristics at the baseline are shown in Table 1. The
results show that therewere no statistically significant differences in re-
spect of basic characteristics across groups at the beginning of the study
(p < 0.05).

Follow-up of the patients undergoing treatment started at the time
of admission and at the time of treatment assignment and continued
for one hour. During this period, the median (IQR) of the pain severity
was 3.5 (0.25–6) and 1 (0–5) after 30 and 60 min of drug therapy.

As shown in Table 2, the VAS scores decreased significantly
within the two groups following 30 and 60 min of intervention
(P for within-group comparison <0.001). Also, the VAS score was
significantly different between the two groups after 30 min'
follow-up (P for between-group comparison = 0.009). However,
the pain scores in the intervention group were not significantly
different at the baseline and end of the study compared to the
comparison group (Table 2).

After adjusting for scores at the baseline using the ANCOVA test, the
two groups were significantly different after 30 min' follow-up (P =
0.005). However, according to the ANCOVA tests adjusted for baseline
measures, there were no significant differences in between two groups
in the pain scores at the baseline and end of the study.

According to the results of Table 3, at the end of the study, 58% of
the patients in the standard group and 35% in the intervention group
required a narcotic to relieve the pain (P = 0.01), and 28% in the
standard group and 12% in the intervention needed an antiemetic
(P = 0.022).
Excluded (n=397):
Did not meet inclusion criteria (n= 297) 

Declined to participate (n=100)

omparison 
=60)

(n=60)

ents’ flow diagram.

 Studies de ClinicalKey.es por Elsevier en abril 02, 2024. Para uso 
 Copyright ©2024. Elsevier Inc. Todos los derechos reservados.



Table 1
Participant characteristics at baseline.

Variables Groups P- value

Intervention (N = 60) Control (N = 60)

Age, median (IQR), y 35 (30–44) 38 (32–44) 0.2⁎

Body weight, mean (SD), Kg 75.38 (12.34) 74.06(9.79) 0.61⁎⁎

Systolic blood pressure, median (IQR), mmHg 130 (120−130) 130 (125–138) 0.27⁎

Diastolic blood pressure, median (IQR), mmHg 80 (75–85) 80 (75–85) 0.47⁎

Initial pain score, median (IQR), cm 9.5 (8–10) 9.5 (8–10) 0.77⁎

Sex (male), No (%) 42 (70) 40 (70) 1⁎⁎⁎

Vomiting grade⁎⁎⁎⁎, No (%) 0, No (%) 39 (65) 31 (52) 0.27⁎⁎⁎

1, No (%) 15 (25) 23 (38)
2, No (%) 6 (10) 6 (10)

⁎ P value for between-group comparison of nonparametric quantitative data using Mann-Whitney U test.
⁎⁎ P value for between-group comparison of parametric quantitative data using independent-sample t-test.
⁎⁎⁎ P value for between-group comparison of qualitative data using Chi-squared test.
⁎⁎⁎⁎ Grade 0: no nausea or vomiting, grade 1: suffering from nausea, grade 2: suffering from vomiting.
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4. Discussion

For patients with renal colic admitted to the emergency unit, giving
single intravenous ketorolac (30mg) or a combination of ketorolac plus
dexamethasone (8 mg) significantly decreased the VAS scores after
30 min and 60 min in comparison to the baseline. However, adding
dexamethasone resulted in a significant decrease in the VAS scores for
pain after 30min' follow-up compared with the group just received ke-
torolac. Furthermore, the need for narcotics and antiemetic drugs at the
endof the study, 60min followup,was significantly less in patientswho
received the combination of ketorolac plus dexamethasone. To our
knowledge, this is the first clinical trial demonstrating the benefits of
dexamethasone use in renal colic.

Our findings are consistent with Klag et al. study that emphasized
preoperative administration of dexamethasone (10 mg, SD) decreased
postoperative VAS scores, and reduced narcotic and antiemetic require-
ment following total shoulder arthroplasty. In this study, all patients in
the control and dexamethasone group received an intraoperative local
infiltration cocktail composed of ketorolac (30 mg), ropivacaine (5%,
300mg), and epinephrine (10mg). Therefore, the combination of dexa-
methasone with ketorolac was superior to ketorolac in controlling pain
and nausea [18].
Table 2
Pain score comparison in two groups at baseline and after follow-up.

Variable Groups P⁎ Adjusted
P

Intervention
(n = 60)

Control
(n = 60)

Pain score Baseline 9.5 (8,10) 9.5 (8,10) 0.77
30 min 3.5 (0.25,6) 5 (3,7) 0.009 0.005#

Change −5 (−7,−2) −3 (−6,−1) 0.014
P⁎⁎ 0.00 0.00

Pain score Baseline 9.5 (8,10) 9.5 (8,10) 0.77
60 min 1 (0,5) 4 (0,6) 0.07 0.068#

Change −7 (−9,−3) −5 (−9,−2) 0.21
P⁎⁎ 0.00 0.00

Pain score 30 min 3.5 (0.25,6) 5 (3,7) 0.009
60 min 1 (0,5) 4 (0,6) 0.07 0.68&

Change −1 (−3,0) −2 (−3,0) 0.15
P⁎⁎ 0.00 0.00

Nonparametric quantitative data reported as median (Q1, Q3). P value considered signif-
icant if <0.017.
⁎ P value for between-group comparison of nonparametric quantitative data using

Mann-Whitney U test.
⁎⁎ P value for within-group comparison of nonparametric quantitative data using
Wilcoxon signed-rank test.

# P value using nonparametric ANCOVA test adjusted for baseline measure.
& P value using nonparametric ANCOVA test adjusted for measure at 30 min after

intervention.
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In contrast with our study in which the combination of dexametha-
sone plus ketorolac is compared with ketorolac, Momesso et al. study
compared the combination of dexamethasone plus ketorolacwith dexa-
methasone. In agreement with our study, Momesso et al. research
showed a combination of dexamethasone and ketorolac should be con-
sidered for preemptive acute postsurgical pain management in third
molar surgery. Both show superior benefits of combination therapy of
a glucocorticoid plus an NSAID in controlling pain [20].

Another study reported 0.5 mg/kg intravenous administration
of dexamethasone after induction and before the commencement of the
operation decreases VAS values on post-operative tonsillectomy pain.
This observation is in agreement with the result of our study that shows
adding dexamethasone has superior effects in control of pain [14].

Furthermore, the results from a meta-analysis on the efficacy and
safety of dexamethasone for pain management after total-knee
arthroplasty verify our data that reported administering dexametha-
sone could significantly reduce postoperative pain scores at 12, 24,
and 48 h and opioid consumption at 12 h after total-knee arthroplasty
surgery. The results indicated that dexamethasone was associated
with a significant reduction in the incidence rate of postoperative
adverse effects including nausea, vomiting, and pruritus [15].

A prospective, randomized, double-blind, placebo-controlled study
has shown a single preoperative dose of dexamethasone (8 mg, IV) de-
lays patient request for analgesia, decreases postoperative nausea and
vomiting, and reduces total narcotic consumption in patients undergo-
ing total laparoscopic hysterectomy [16].

It has been shown that dexamethasone (8mg, SD, Orally) ismore ef-
fective than ketorolac (20mg, SD, sublingual) in controlling pain, swell-
ing, and trismus following mandibular third molar removal [21]. This
might be related to the suppression of multiple signaling pathways in-
volved in the inflammatory response for instance promotion in
lipocortin and vasocortin activity, the former inhibits PLA2 and the lat-
ter inhibits histamine release, in addition to repression COX and the
synthesis of eicosanoids [22-24]. Based on the Dionne et al. study, this
might be related to the dexamethasone dose. In contrary to Martins-
de-Barros et al., Dionne et al. showed although dexamethasone at a
dose of 4 mg orally at 12 h and 4 mg intravenously one hour before
the third molar surgery decreased both PGE2 and TxB2 level at the
site of injury, it had no superior analgesic effects in comparison to keto-
rolac. It seemsdexamethasone in this does dose not suppress PGE2 level
sufficiently to diminish peripheral sensitization of nociceptors post
tissue injury [17].

The body responds to pain via the sympathetic nervous system,
neuroendocrine system, and immune system. The sympathetic ner-
vous system is the “fight or flight” system that increases the perfor-
mance of respiratory and cardiovascular systems and reduces gastro
intestinal function. Therefore, pain-induced sympathetic nervous
system activation leads to a reduction in food digestion that can
 Studies de ClinicalKey.es por Elsevier en abril 02, 2024. Para uso 
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Table 3
Clinical characteristics of the study groups.

Variables Groups P- value⁎

Intervention No (%) (n = 60) Control No (%) (n = 60)

Need for narcotics 60 min after therapy 21 (35) 35 (58) 0.01
Need for antiemetic 60 min after therapy 7 (12) 17 (28) 0.02
Vomiting grade⁎⁎ 0, NO (%) 50 (83) 47 (78) 0.24

1, NO (%) 9 (15) 8 (13)
2, NO (%) 1 (2) 5 (9)

⁎ P value for between-group comparison of qualitative data using Chi-squared test.
⁎⁎ Grade 0: no nausea or vomiting, grade 1: suffering from nausea, grade 2: suffering from vomiting.
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result in nausea and vomiting [3,25]. In response to pain and in
relation to the sympathomedullary pathway and hypothalamic-
pituitary-adrenocortical (HPA) axis, cortisol, adrenaline, and nor-
adrenaline are released [26,27]. Furthermore, tissue damages activate
the immune system and orchestrate inflammatory responses that
stimulate sensory nerve ending and provoke pain. This causes trans-
mitting the pain signal to the dorsal horn, and also triggering the in-
flammation at the site of injury [28,29]. PGE2 is detectable in the first
postoperative samples and increases coincident with the onset of
postoperative pain [17]. As mentioned in previous parts, many stud-
ies have emphasized the effectiveness of corticosteroids in control-
ling postoperative nausea, vomiting, opioid consumption [15,16],
and of course inflammatory pain [14-16,18,21] in which the release
of inflammatory mediators sensitize the peripheral nociceptors that
causes hyperalgesia [30], and pain-induced nausea and vomiting
[3,18,25].

5. Limitations

The present study also has some limitations that could be used to
improve future research. Our study did not consider any cut-off point
in the need for narcotics or antiemetic drugs. It is not clear whether
this requirement is related to the real need of the patients or is based
on research bias. Furthermore, evaluating the expression of local
prostanoids, arachidonic acid metabolites, including PGE2 (a product
of both COX-1 and COX-2) and TxB2 (a product of COX-1) 30 min and
60 min after therapies could explain the molecular mechanism of
drugs. It could clarify any relation between antianalgesic effects of
tested drugs and prostanoids' level in a time-dependent manner, the
data that was missed herein.

6. Conclusions

This study showed benefits exist with the combination of ketorolac
plus dexamethasone in decreasing renal colic. Furthermore, it decreased
narcotics requirement or antiemetic use at the end of the study. Based
on the results, the combination of ketorolac and dexamethasone
might provide patients with some benefits and should be considered
as a viable option in acute renal colic.

Funding

This work was supported by the North Khorasan University of
Medical Sciences [grant number 980043].

Author contributions

AR, MR, and HS conceived the study and designed the study. AR, EF,
PL, S·S H, and RH supervised the conduct of the study and data collec-
tion. HS analyzed the data. MR and HS drafted the manuscript and all
authors contributed substantially to its revision. MR and AR takes
responsibility for the paper as a whole.
249

Descargado para Anonymous User (n/a) en Valencian School of Health
personal exclusivamente. No se permiten otros usos sin autorización.
Credit authorship contribution statement

Abdolah Razi: Writing – review & editing, Supervision, Methodol-
ogy, Investigation, Funding acquisition, Data curation, Conceptualiza-
tion. Esmaeil Farrokhi: Writing – review & editing, Supervision, Data
curation. Pegah Lotfabadi: Writing – review & editing, Supervision,
Data curation. Somayeh Sadat Hosseini: Writing – review & editing,
Supervision, Data curation. Hasan Saadati: Writing – review & editing,
Writing – original draft, Validation, Software, Methodology, Formal
analysis. Ramin Haghighi: Writing – review & editing, Supervision,
Data curation.MaryamRameshrad:Writing – original draft,Methodol-
ogy, Conceptualization.

Declaration of Competing Interest

The authors have no conflicts of interest in regard to this research or
its funding.

Acknowledgment

We thank the Research Vice-Chancellors of North Khorasan Univer-
sity of Medical Sciences. This work was supported by the North Khora-
san University of Medical Sciences (NO. 980043).

References

[1] Golzari SE, Soleimanpour H, Rahmani F, Zamani Mehr N, Safari S, Heshmat Y, et al.
Therapeutic approaches for renal colic in the emergency department: a review arti-
cle. Anesth Pain Med. 2014;4:e16222-. https://doi.org/10.5812/aapm.16222.

[2] Leveridge M, D’Arcy FT, O’Kane D, Ischia JJ, Webb DR, Bolton DM, et al. Renal colic:
current protocols for emergency presentations. Eur J Emerg Med. 2016;23:2–7.
https://doi.org/10.1097/MEJ.0000000000000324.

[3] Singh P, Yoon SS, Kuo B. Nausea: a review of pathophysiology and therapeu-
tics. Therap Adv Gastroenterol. 2016;9:98–112. https://doi.org/10.1177/
1756283X15618131.

[4] Gandhi A, Hashemzehi T, Batura D. The management of acute renal colic. Br J Hosp
Med. 2019.;80.

[5] Holdgate A, Pollock T. Systematic review of the relative efficacy of non-steroidal
anti-inflammatory drugs and opioids in the treatment of acute renal colic. Bmj.
2004;328:1401. https://doi.org/10.1136/bmj.38119.581991.55.

[6] Renal and Ureteric Stones: Assessment and Management. https://www.nice.org.uk/
guidance/ng118/chapter/Recommendations#pain-management; 2019. (accessed 4
Jan 2022).

[7] Türk C, Petrik A, Seitz C, Skolarikos A, Thomas K, Davis NF, et al. European association
of urology guidelines on urolithiasis. EAU Guidelines. Arnhem, The Netherlands:
EAU Guidelines Office; 2020.

[8] Jang Y, Kim M, Hwang SW. Molecular mechanisms underlying the actions of arachi-
donic acid-derived prostaglandins on peripheral nociception. J Neuroinflammation.
2020;17:30. https://doi.org/10.1186/s12974-020-1703-1.

[9] Pathan SA, Mitra B, Cameron PA. A systematic review and meta-analysis comparing
the efficacy of nonsteroidal anti-inflammatory drugs, opioids, and paracetamol in
the treatment of acute renal colic. Eur Urol. 2018;73:583–95. https://doi.org/10.
1016/j.eururo.2017.11.001.

[10] Lasa M, Brook M, Saklatvala J, Clark AR. Dexamethasone destabilizes cyclooxygenase
2 mRNA by inhibiting mitogen-activated protein kinase p38. Mol Cell Biol. 2001;21:
771–80. https://doi.org/10.1128/MCB.21.3.771-780.2001.

[11] Caplan A, Fett N, Rosenbach M, Werth VP, Micheletti RG. Prevention and manage-
ment of glucocorticoid-induced side effects: a comprehensive review a review of
glucocorticoid pharmacology and bone health. J Am Acad Dermatol. 2017;76:1–9.

[12] Liu D, Ahmet A,Ward L, Krishnamoorthy P, Mandelcorn ED, Leigh R, et al. A practical
guide to the monitoring and management of the complications of systemic cortico-
steroid therapy. Allergy Asthma Clin Immunol. 2013;9:30. https://doi.org/10.1186/
1710-1492-9-30.
 Studies de ClinicalKey.es por Elsevier en abril 02, 2024. Para uso 
 Copyright ©2024. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.5812/aapm.16222
https://doi.org/10.1097/MEJ.0000000000000324
https://doi.org/10.1177/1756283X15618131
https://doi.org/10.1177/1756283X15618131
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0020
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0020
https://doi.org/10.1136/bmj.38119.581991.55
https://www.nice.org.uk/guidance/ng118/chapter/Recommendations#pain-management
https://www.nice.org.uk/guidance/ng118/chapter/Recommendations#pain-management
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0035
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0035
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0035
https://doi.org/10.1186/s12974-020-1703-1
https://doi.org/10.1016/j.eururo.2017.11.001
https://doi.org/10.1016/j.eururo.2017.11.001
https://doi.org/10.1128/MCB.21.3.771-780.2001
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0055
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0055
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0055
https://doi.org/10.1186/1710-1492-9-30
https://doi.org/10.1186/1710-1492-9-30


A. Razi, E. Farrokhi, P. Lotfabadi et al. American Journal of Emergency Medicine 58 (2022) 245–250
[13] Giri KY, Joshi A, Rastogi S, Dandriyal R, Indra B, Prasad N, et al. Efficacy of intravenous
dexamethasone administered preoperatively and postoperatively on pain, swelling,
and trismus following third molar surgery. A comparative study. Oral Surg. 2019.
https://doi.org/10.1111/ors.12399.

[14] Tuhanioglu B, Erkan SO. Tonsillectomy pain control with IV dexamethasone, infil-
trated dexamethasone and infiltrated bupivacaine; a randomised, double-blind,
placebo controlled, prospective clinical trial. J Pak Med Assoc. 2018;68:1002–8.

[15] Zhou G, Ma L, Jing J, Jiang H. A meta-analysis of dexamethasone for pain manage-
ment in patients with total knee arthroplasty. Medicine. 2018;97:e11753. https://
doi.org/10.1097/MD.0000000000011753.

[16] Thangaswamy CR, Rewari V, Trikha A, Dehran M, Chandralekha. Dexamethasone
before total laparoscopic hysterectomy: a randomized controlled dose-response
study. J Anesth. 2010;24:24–30. https://doi.org/10.1007/s00540-009-0830-8.

[17] Dionne RA, Gordon SM, Rowan J, Kent A, Brahim JS. Dexamethasone suppresses pe-
ripheral prostanoid levels without analgesia in a clinical model of acute inflamma-
tion. J Oral Maxillofac Surg. 2003;61:997–1003. https://doi.org/10.1016/s0278-
2391(03)00310-0.

[18] Klag EA, Kuhlmann NA, Tramer JS, Franovic S, Muh SJ. Dexamethasone decreases
postoperative opioid and antiemetic use in shoulder arthroplasty patients: a pro-
spective, randomized controlled trial. J Shoulder Elbow Surg. 2021;30:1544–52.
https://doi.org/10.1016/j.jse.2020.12.005.

[19] Safdar B, Degutis LC, Landry K, Vedere SR, Moscovitz HC, D’Onofrio G. Intravenous
morphine plus ketorolac is superior to either drug alone for treatment of acute
renal colic. Ann Emerg Med. 2006;48(173–81):81.e1. https://doi.org/10.1016/j.
annemergmed.2006.03.013.

[20] Momesso GAC, Grossi-Oliveira GA, Silva WPP, Akira R, Chiba F, Polo TOB, et al. A
triple-blind randomized clinical trial of different associations between dexametha-
sone and non-steroids anti-inflammatories for preemptive action in third molar
extractions. Sci Rep. 2021;11:24445. https://doi.org/10.1038/s41598-021-04068-z.
250

Descargado para Anonymous User (n/a) en Valencian School of Health
personal exclusivamente. No se permiten otros usos sin autorización.
[21] Martins-de-Barros AV, Barros AM, Siqueira AK, Lucena EE, Sette de Souza PH, Araújo
FA. Is dexamethasone superior to ketorolac in reducing pain, swelling and trismus
following mandibular third molar removal? A split mouth triple-blind randomized
clinical trial. Med Oral Patol Oral Cir Bucal. 2021;26. https://doi.org/10.4317/
medoral.24088. e141-e50.

[22] Carnuccio R, Di Rosa M, Guerrasio B, Iuvone T, Sautebin L. Vasocortin: a novel
glucocorticoid-induced anti-inflammatory protein. Br J Pharmacol. 1987;90:443–5.
https://doi.org/10.1111/j.1476-5381.1987.tb11193.x.

[23] Norman AW, Litwack G. Adrenal corticoid. In: Norman AW, Litwack G, editors. Hor-
mones. San Diego: Academic Press; 1997. p. 281–318.

[24] Smith SF. Lipocortin 1: glucocorticoids caught in the act? Thorax. 1996;51:1057–9.
https://doi.org/10.1136/thx.51.10.1057.

[25] Burton AR, Fazalbhoy A, Macefield VG. Sympathetic responses to noxious stimula-
tion of muscle and skin. Front Neurol. 2016;7:109. https://doi.org/10.3389/fneur.
2016.00109.

[26] Bernard JF. Hypothalamus and nociceptive pathways. In: Schmidt RF, Willis WD, ed-
itors. Encyclopedia of pain. Berlin, Heidelberg: Springer; 2007. p. 944–8.

[27] Hannibal KE, Bishop MD. Chronic stress, cortisol dysfunction, and pain: a
psychoneuroendocrine rationale for stress management in pain rehabilitation.
Phys Ther. 2014;94:1816–25. https://doi.org/10.2522/ptj.20130597.

[28] Üçeyler N, Schäfers M, Sommer C. Mode of action of cytokines on nociceptive
neurons. Exp Brain Res. 2009;196:67–78. https://doi.org/10.1007/s00221-
009-1755-z.

[29] McMahon SB, Russa FL, Bennett DLH. Crosstalk between the nociceptive and im-
mune systems in host defence and disease. Nat Rev Neurosci. 2015;16:389–402.
https://doi.org/10.1038/nrn3946.

[30] Grosser T, Theken KN, FitzGerald GA. Cyclooxygenase inhibition: pain, inflammation,
and the cardiovascular system. Clin Pharmacol Ther. 2017;102:611–22. https://doi.
org/10.1002/cpt.794.
 Studies de ClinicalKey.es por Elsevier en abril 02, 2024. Para uso 
 Copyright ©2024. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.1111/ors.12399
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0070
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0070
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0070
https://doi.org/10.1097/MD.0000000000011753
https://doi.org/10.1097/MD.0000000000011753
https://doi.org/10.1007/s00540-009-0830-8
https://doi.org/10.1016/s0278-2391(03)00310-0
https://doi.org/10.1016/s0278-2391(03)00310-0
https://doi.org/10.1016/j.jse.2020.12.005
https://doi.org/10.1016/j.annemergmed.2006.03.013
https://doi.org/10.1016/j.annemergmed.2006.03.013
https://doi.org/10.1038/s41598-021-04068-z
https://doi.org/10.4317/medoral.24088
https://doi.org/10.4317/medoral.24088
https://doi.org/10.1111/j.1476-5381.1987.tb11193.x
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0115
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0115
https://doi.org/10.1136/thx.51.10.1057
https://doi.org/10.3389/fneur.2016.00109
https://doi.org/10.3389/fneur.2016.00109
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0130
http://refhub.elsevier.com/S0735-6757(22)00362-X/rf0130
https://doi.org/10.2522/ptj.20130597
https://doi.org/10.1007/s00221-009-1755-z
https://doi.org/10.1007/s00221-009-1755-z
https://doi.org/10.1038/nrn3946
https://doi.org/10.1002/cpt.794
https://doi.org/10.1002/cpt.794

	Dexamethasone and ketorolac compare with ketorolac alone in acute renal colic: A randomized clinical trial
	1. Introduction
	2. Material and methods
	2.1. Study design
	2.2. Participants
	2.3. Randomization, interventions, and follow up
	2.4. Outcome measures
	2.5. Statistical analysis

	3. Results
	4. Discussion
	5. Limitations
	6. Conclusions
	Funding
	Author contributions
	Credit authorship contribution statement
	Declaration of Competing Interest
	Acknowledgment
	References




