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Purpose: We aimed to find out if there was any difference between intramuscular and intravenous administration 
of lornoxicam in terms of efficacy and side effects.

Materials and Methods: This study was a single-blind parallel-group randomized clinical trial. A total of 51 
patients who were diagnosed with acute renal colic at our clinic were included in the study. Pain severity prior to 
treatment was rated using the Visual Analogue Scale (VAS). Patients were randomized into 2 groups: Group 1 (n 
= 27) received intramuscular 8mg lornoxicam and Group 2 (n=24) received intravenous 8mg lornoxicam.  Pain 
severity was reassessed 30 minutes after the treatment. Pre- and post-treatment VAS scores and the mean change 
in the VAS scores of the 2 groups were statistically compared.

Results: The mean VAS scores decreased significantly from 7.65 to 2.07 in Group 1, from 7.96 to 1.38 in Group 
2, and from 7.79 to 1.75 in total  (P < 0.001). No statistically significant difference was observed between Groups 
1 and 2 in terms of VAS score reduction (P = 0.128). None of the patients suffered any side effects except for 1 
(2%) patient who had dyspepsia. 

Conclusion: Parenteral lornoxicam provides significant pain relief in patients with acute renal colic. However, no 
significant difference was found between intramuscular and intravenous 
administration in terms of analgesic efficacy. 
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INTRODUCTION

Pain is one of the most common presenting com-
plaints in the emergency department (ED).(1) Renal 

colic is a common cause of pain and patients usually 
present with severe flank and/or abdominal pain which 
requires immediate analgesic treatment in the ED.(2)

About 85% of renal colic cases are caused by urolith-
iasis, but renal colic may also arise from different eti-
ologies such as extrinsic ureteral compression, urinary 
neoplasms, and anatomic anomalies.(3)

The prevalence of renal colic varies between 5-15% 
throughout the world.(4) Providing pain relief is the 
most important step of the treatment and various types 
of medications are used for pain relief in the clinical 
practice. When selecting first-line analgesic drugs in 
the ED, the efficacy, safety, and rapid applicability of 
the drug, and the logistics involved are taken into con-
sideration.(5) Given their prostaglandin synthesis-inhib-
iting effects and the current evidence on their efficacy, 
international guidelines recommend the use of non-ster-
oid anti-inflammatory drugs (NSAID) as first-line an-
algesic treatment.(6,7) However, to date, no gold stand-
ard protocol has been established for pain management 
in patients with renal colic. Lornoxicam is an NSAID 
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which belongs to the oxicam class and has analgesic 
and antipyretic properties. Like the other members of 
the oxicam class, lornoxicam acts by inhibiting pros-
taglandin synthesis. It has a short plasma elimination 
half-life of 3-4 hours, which makes it eligible for treat-
ing acute pain.(8) Previous studies have shown that the 
analgesic efficacy of NSAIDs is at least as potent as 
opioids.(9,10) Parenteral lornoxicam can be administered 
via intramuscular (IM) and intravenous (IV) routes. 
We aimed to find out if there was any difference be-
tween intramuscular and intravenous administration of 
lornoxicam in terms of efficacy and side effects.

PATIENTS AND METHODS
Study Population
After local ethics committee approval was obtained, 
fifty-one patients who presented to the ED of  İnönü 
University Turgut Özal Medical Center between Feb-
ruary 1, 2006, and April 30, 2006, with severe flank 
pain and whose radiological findings were indicative of 
urolithiasis were included in the study.  The study was 
carried out in compliance with the Helsinki Declaration 
of 1964 and its later amendments.
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Inclusion and exclusion criteria
The exclusion criteria for this randomized controlled 
study were as follows: history of analgesic use within 
the last 2 hours prior to presentation, active urinary tract 
infection and pyuria accompanying renal colic, age < 
18 or >65 years, history of gastrointestinal bleeding or 
ulcer, liver failure, coagulopathies, moderate or severe 
renal failure, severe heart failure, pregnancy, lactation, 
hypovolemia and dehydration, known or suspected cer-
ebrovascular bleeding, known allergies to lornoxicam 
or other NSAIDs.
Procedures and evaluations
Blood and urine samples were obtained from each pa-
tient. Complete blood count, blood urea nitrogen, serum 
creatinine and electrolyte levels, urine dipstick testing, 
and urine microscopy results were recorded for each 
patient. All patients underwent plain abdominal radiog-
raphy and urinary ultrasonography. In patients whose 
plain abdominal radiography and urinary ultrasonogra-
phy results were negative, a non-contrast computerized 
tomography was performed to confirm the stone. The 
blood pressure, heart rate, respiratory rate and body 
temperature of all patients were recorded. The severity 
of pain was evaluated using the Visual Analogue Scale 
(VAS) score.(11) The VAS is a 100 mm horizontal line, 
marked from 0 to 10 at 10mm intervals, with 0 repre-
senting "no pain" and 10 representing "worst possible 
pain".  Patient randomization and all VAS measure-
ments were performed by the same physician. Informed 
consent was obtained from each patient prior to treat-
ment. This study was a single-blind parallel-group ran-
domized clinical trial.  The parallel design, which is the 
most popular design in randomized clinical trials, was 
used. Patients were randomly allocated into 2 groups 
using a random numbers table.(12-13) Group 1 (n=27) re-
ceived IM and Group 2 (n=24) received IV 8mg lor-
noxicam (Nycomed GmbH, Austria) which was diluted 
in distilled water.  The duration of IV of injection was at 
least 15 seconds and the duration of IM administration 
was at least 5 seconds. All patients were monitorized 
before administration and were followed-up for 1 hour 
to observe any side effects and complications. On the 
30th minute, pain was reassessed using the VAS score 
and vital signs were measured.

Statistical Analysis
All statistical analyses were performed using the SPSS 
statistical software (SPSS for Windows, version 22.0; 
SPSS, Inc., Chicago, IL, USA). Pre- and post-treatment 
VAS scores were compared using the non-parametric 
Wilcoxon signed ranks test. The age and VAS scores of 
the two groups were evaluated using the non-parametric 
Mann Whitney U test. A p-value<0.05 was considered 
statistically significant.

RESULTS
The mean age was 37.4 ± 1.9 years (range 18-65). The 
mean age in Groups 1 and 2 were 38.2 ± 2.7 and 36.7 ± 
2.7 years, respectively. No statistically significant dif-
ference was found between the two groups in terms of 
age (P = 0.799). The characteristics of patient groups 
are presented in Table 1. All patients had flank and/
or abdominal pain, costovertebral angle tenderness, and 
some patients had abdominal tenderness on the affected 
side. 
On the 30th minute, the mean VAS scores decreased 
significantly: from 7.79 to 1.75 in the whole study 
group; from 7.65 to 2.07 in Group 1; and from 7.96 to 
1.38 in Group 2 (P < 0.001) (Table 2). The decrease in 
Group 2 was greater than Group 1 but the difference 
was not statistically significant (P = 0.128).  In 5 pa-
tients from Group 1 and in 8 patients from Group 2, the 
VAS score decreased to zero. Four patients from Group 
1 whose pain scores did not decrease below 4 were giv-
en rescue analgesics. None of the patients from Group 2 
required rescue analgesia.
None of the patients developed any allergic reactions or 
complications. Side effects were observed in only one 
(2%) 60-year-old female who developed dyspepsia. A 
single dose of IM or IV lornoxicam was well-tolerated 
by all patients. None of the patients in the intramuscu-
lar or intravenous groups experienced any perioperative 
coagulopathies due to lornoxicam use. 

DISCUSSION
Renal colic is a condition which mostly stems from 
urinary stone disease and it is the most painful and the 
most commonly encountered urologic disease in the 
ED.(14) According to the results of our study, lornoxicam 
was found to be an effective NSAID in the treatment of 
renal colic, both through IM and IV routes. 

Table 1. Patient characteristics.

    Group 1 (IM)  Group 2 (IV)  P-value

Total number, (male-female)  27 (15-12)   24 (12-12)   -
Age  (years), mean±SD  38.2 ± 2.7   36.7 ± 2.7   0.799
Stone location (kidney-urether)  5-22   8-16   -
Urea (mg/dL) mean±SD  15.5 ± 5.1   16.2 ± 5   0.807
Creatinine (mg/dL) mean±SD  1 ± 0.2   1 ± 0.3   0.972
Hydronephrosis n(%)   17 (63)   17 (71)   -

Groups   Pre-treatment VAS Score Post-treatment VAS Score p-value Amount of Decrease in Pain (%)

Group 1 (IM, n:27) mean ± SD 7.65 ± 1.32  2.07 ± 1.54   < 0.001  72.9%
Group 2 (IV, n:24) mean ± SD 7.96 ± 1.12  1.38 ± 1.20   < 0.001  82.7%
Total (n:51) mean ± SD 7.79 ± 1.23  1.75 ± 1.42   < 0.001  77.6%

Abbreviations: VAS,Visual Analogue Scale; IM, Intramuscular; IV, Intravenous; SD, Standard Deviation.

Table 2. The VAS scores of the patients in the study group.
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In patients with renal colic, pain is generated by the in-
creased urinary tract wall pressure and ureteral smooth 
muscle spasms caused by the ureteral obstruction. The 
edema, inflammation, and increased peristalsis and 
pressure caused by the stone contribute to the pain.(15) 

In addition, there is an increased sensitivity to pain in 
these patients.(16) The inflammation and obstruction of 
the urinary tract induces the local release of prostaglan-
dins, and leads to diuresis and vasodilation and results 
in an increase in the intrarenal pressure.(17,18)

The prostaglandin synthesis-inhibiting effects of the 
NSAIDs explain their high efficacy in the analgesia of 
patients with renal colic.(19) However, given the lack of 
a gold standard treatment approach, the optimal treat-
ment is still unclear.
In the past, opioid drugs, which act through the central 
nervous system, were accepted as the first-line treatment 
for renal colic. However, physicians were often reluc-
tant to administer additional doses to achieve sufficient 
analgesia, given the risk of adverse events.(20) Extensive 
use of opioids may lead to various side-effects, such as 
ventilatory depression, drowsiness, sedation, nausea, 
vomiting and urinary retention.(21) There are numerous 
studies stating that parenteral NSAIDs bear the advan-
tage of possessing analgesic properties similar to those 
of opioid analgesics, without causing the undesirable 
opioid-related side effects.(9,10,20) However, it should be 
kept in mind that NSAIDs have their own side effect 
profile and may cause gastric irritation, gastrointestinal 
hemorrhage,  coagulopathy, and nephrotoxicity.(21) In 
this context, an NSAID with a low side effect profile, 
high efficacy and rapid onset of action might well be 
the optimal analgesic for the initial treatment of acute 
renal colic. 
Lornoxicam has been on the market for over two dec-
ades and its benefit/risk profile is considered to be val-
idated.(22) In 2009, its analgesic effects in acute pain 
were analyzed by a Cochrane systematic review.(23) 

An important side effect of NSAIDs is gastrointestinal 
bleeding. In a placebo-controlled study by Warrington 
et al which evaluated the gastrointestinal effects of lor-
noxicam, patients were treated with either lornoxicam 
4 mg twice daily or indomethacin 50 mg twice daily 
for 28 days.(24) No difference was observed between 
the groups in terms of fecal blood loss, and no lornoxi-
cam-induced ulcers were detected on endoscopic eval-
uation. Similarly, safety studies on the human gastroin-
testinal system indicate that single doses of lornoxicam 
(up to 160 mg) do not cause any serious side effects.(25) 

Another side effect of NSAIDs is reduced platelet func-
tion. Lornoxicam inhibits platelet aggregation like other 
non-selective NSAIDs. However, its effects on periop-
erative bleeding are clinically insignificant.(22) In a pro-
spective randomized study by Isik et al., adult patients 
undergoing tonsillectomy received either lornoxicam 8 
mg IV or 50 mg tramadol IV just before the induction 
of general anesthesia, and none of the patients experi-
enced significant bleeding with lornoxicam.(24) In an-
other study by Mowafi et al, no significant differences 
were found between IV 16 mg lornoxicam and normal 
saline in terms of intraoperative bleeding in patients un-
dergoing tonsillectomy.(26)

Lornoxicam is distinguished from the other members of 
the oxicam class with its short elimination half-life of 
3-5 h.8 Its short elimination half-life makes lornoxicam 

an effective analgesic for patients with acute pain such 
as renal colic and also renders the drug more tolerable 
compared to other NSAIDs. However, there are only a 
limited number of studies on the use of lornoxicam in 
patients with renal colic. Bilir et al found that the anal-
gesic effect of a single dose of IV lornoxicam 8 mg is 
significantly better compared to tenoxicam 20 mg and 
placebo. In another study, Cevik et al. compared IV lor-
noxicam, tenoxicam, and dexketoprofen trometamol in 
patients with renal colic in terms of efficacy and safety.
(27) The fastest VAS score reduction was achieved with 
lornoxicam, which provided pain relief within 30 min-
utes. In accordance with the literature, both the IV and 
the IM groups in our study demonstrated VAS score 
reductions 30 minutes after the administration of lor-
noxicam. This outcome suggests that intravenous ad-
ministration is faster in terms of pain reduction, and 
thus, slightly superior to intramuscular administration.
In patients with renal colic, IV route is preferred over 
oral, rectal or IM administration due to its more rapid 
effect and ease of titration.(28) In our study, it is worth 
noting that no difference was found between the IV and 
IM routes in terms of VAS score reduction. However, 
all 4 (7.8%) of the patients who required rescue analge-
sia were in the IM group.  In the light of the above data, 
we speculate that the analgesic effects of IM lornoxi-
cam may start later compared to IV lornoxicam. Thus, 
when using the IM route, it might be wise to wait longer 
before administering rescue analgesia. We believe that 
future studies with larger sample sizes will help enlight-
en this issue.
Other than its efficacy in renal colic, lornoxicam has 
also been shown to exhibit potent analgesic effects in 
patients undergoing various urologic procedures. Maz-
rais et al.  found that lornoxicam is superior to par-
acetamol in terms of postoperative analgesia in patients 
undergoing open retropubic prostatectomy.(29) Similar-
ly, Ozkan et al. reported that lornoxicam is superior to 
paracetamol and tramadol in patients undergoing shock 
wave lithotripsy.(24)

This study has some limitations. Firstly, VAS scores 
were not evaluated after the 30th minute. Secondly, 
the parenteral administrations of lornoxicam were not 
compared with oral administration. The absence of a 
placebo control group also constitutes a limitation of 
this study. However, this study is significant in terms of 
showing that lornoxicam is a well-tolerated drug which 
is equally effective via the IM and IV routes in terms of 
providing analgesia within 30 minutes.

CONCLUSIONS
The parenteral use of lornoxicam, which is an NSAID 
that belongs to the oxicam class, provides effective pain 
relief in patients with acute renal colic. However, no 
significant difference was found between IM and IV 
administration in terms of analgesic efficacy. 

ACKNOWLEDGEMENTS
This study was done while all the authors were working 
at Inonu University, Malatya, Turkey. 

CONFLICT OF INTEREST  
No potential conflict of interest was reported by the au-
thors.

Efficacy of parenteral lornoxicam for acute renal colic-Soylu et al.

Endourology and Stone Diseases  18



Vol 16 No 01   January-February 2019  19

REFERENCES
 1.  Mozafari J, Masoumi K, Forouzan A, et  

al. Sublingual Buprenorphine Efficacy in 
Renal Colic Pain Relief: A Randomized 
Placebo-Controlled Clinical Trial. Pain Ther. 
2017;6:227-34. 

 2.  Sin B, Cao J, Yang D, Ambert K, Punnapuzha 
S. Intravenous Lidocaine for Intractable Renal 
Colic Unresponsive to Standard Therapy. Am 
J Ther. 2018;2:1. 

 3.  Valerio M, Doerfler A, Chollet Y, Schreyer 
N, Guyot S, Jichlinski P. [Emergency 
management of renal colic]. Rev Med Suisse. 
2009;5(228):2457-2461. http://www.ncbi.
nlm.nih.gov/pubmed/20088121.

 4.  Marx J, Walls R, Hockberger R. Rosen’s 
emergency medicine-concepts and clinical 
practice, vol. 2. 8th ed. Elsevier Health 
Sciences; 2013. p. 1336–42.

 5.  Pathan SA, Mitra B, Romero L, Cameron PA. 
What is the best analgesic option for patients 
presenting with renal colic to the emergency 
department? Protocol for a systematic review 
and meta-analysis. BMJ Open. 2017;7(4):1-5. 
doi:10.1136/bmjopen-2016-015002.

 6.  Türk C, Petřík A, Sarica K, et al. EAU 
Guidelines on Diagnosis and Conservative 
Management of Urolithiasis. Eur Urol. 
2016;69(3):468-474. doi:10.1016/j.
eururo.2015.07.040.

 7.  Emergency Department Management of Renal 
Colic and Suspected Renal Calculus. Irish 
Association for Emergency Medicine clinical 
guidelines 3, version 1; May 2014. http://
www.iaem.ie/wp-content/ uploads/2015/08/
IAEM-CG3-ED-Management-of- Suspected-
Renal-Colic-Suspected-Renal-Calculus.pdf.

 8.  Olkkola KT, Brunetto A V., Mattila 
MJ. Pharmacokinetics of Oxicam 
Nonsteroidal Anti-Inflammatory Agents. 
Clin Pharmacokinet. 1994;26(2):107-120. 
doi:10.2165/00003088-199426020-00004.

 9.  Mentes O, Bagci M. Postoperative pain 
management after inguinal hernia repair: 
Lornoxicam versus tramadol. Hernia. 
2009;13(4):427-430. doi:10.1007/s10029-
009-0486-1.

 10.  Zhao H, Ye TH, Gong ZY, Xue Y, Xue 
ZG, Huang WQ. Application of lornoxicam 
to patient-controlled analgesia in patients 
undergoing abdominal surgeries. Chin Med 
Sci J. 2005;20(1):59-62.

 11. Basiri A, Kashi AH, Zeinali M, et al. Limitations 
of Spinal Anesthesia for Patient and Surgeon 
During Percutaneous Nephrolithotomy. Urol 
J. 2018 Jan 8. doi: 10.22037/uj.v0i0.3993. 
[Epub ahead of print]

 12. Sadeghi Bazargani H, Hajebrahimi S. 
Evidence-based urology: how does a 
randomized clinical trial achieve its designed 
goals? Urol J. 2011, Spring;8(2):88-96.

 13. Maghsoudi R, Farhadi-Niaki S, Etemadian M, 
et al. Comparing the Efficacy of Tolterodine 
and Gabapentin Versus Placebo in Catheter 
related Bladder Discomfort After Percutaneous  
Nephrolithotomy: A Randomized Clinical 
Trial. J Endourol. 2018 Feb;32(2):168-174. 
doi: 10.1089/end.2017.0563. Epub 2018 Jan 
26.

 14.  The British Association of Urological Surgeons. 
Section of endour- ology: stone guidelines. 
First published: December 2008; reviewed 
and updated February 2012. http://www.baus.
org.uk/_userfiles/ pages/files/Publications/
RevisedAcuteStoneMgtGuidelines.pdf.

 15.  Davenport K, Timoney AG, Keeley FX. 
Conventional and alternative methods for 
providing analgesia in renal colic. BJU Int. 
2005;95(3):297-300. doi:10.1111/j.1464-
410X.2005.05286.x.

 16.  Serinken M, Karcioglu O, Turkcuer I, Ozkan 
HI, Keysan MK, Bukiran A. Analysis of 
clinical and demographic characteristics of 
patients presenting with renal colic in the 
emergency department. BMC Res Notes. 
2008;1. doi:10.1186/1756-0500-1-79.

 17.  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. 
doi:10.1136/bmj.38119.581991.55 [doi]\
rbmj.38119.581991.55 [pii].

 18.  Golzari SE, Soleimanpour H, Rahmani F, et al. 
Therapeutic Approaches for Renal Colic in the 
Emergency Department: A Review Article. 
Anesthesiol Pain Med. 2014;3(3):e16222. 
doi:10.5812/aapm.16222.

 19.  Manthey David E, Nicks Bret A. Urologic 
stone disease. In: Tintinalli JE, Stapczynski 
JS, Cline DM, Ma OJ, Cydulka RK, Meckler 
GD, editors. Tintinalli's emergency medicine: 
a comprehensive study guide; 2010. p. 651-6.

 20.  Rosenow DE, Albrechtsen M, Stolke D. A 
comparison of patient-controlled analgesia 
with lornoxicam versus morphine in 
patients undergoing lumbar disk surgery. 
Anesth Analg. 1998;86(5):1045-1050. 
doi:10.1097/00000539-199805000-00026.

 21.  Bilir A, Gulec S, Turgut M, Cetinkaya D, Erkan 
A, Kurt I. Lornoxicam in extracorporeal shock-
wave lithotripsy; Comparison with tenoxicam 
and placebo in terms of analgesic consumption. 
Scand J Urol Nephrol. 2008;42(2):143-147. 
doi:10.1080/00365590701225988.

 22.  Hillstrom C, Jakobsson JG. Lornoxicam: 
pharmacology and usefulness to treat acute 
postoperative and musculoskeletal pain a 
narrative review. Expert Opin Pharmacother. 
2013;14(12):1679-1694. doi:10.1517/146565
66.2013.805745.

 23.  Hall PE, Derry S, Moore RA, McQuay 
HJ. Single dose oral lornoxicam for acute 
postoperative pain in adults. Cochrane 

Efficacy of parenteral lornoxicam for acute renal colic-Soylu et al.



database Syst Rev. 2009;(4):CD007441. 
doi:10.1002/14651858.CD007441.pub2.

 24.  Warrington SJ, Debbas NM, Farthing M, et
  al. Lornoxicam, indomethacin and placebo: 

comparison of effects on faecal blood loss 
and upper gastrointestinal endoscopic 
appearances in healthy men. Postgrad Med J. 
1990;66(778):622-626. http://www.ncbi.nlm.
nih.gov/pubmed/2217030. Accessed March 7, 
2018.

 25.  Radhofer-Welte S, Rabasseda X. 
Lornoxicam, a new potent NSAID with 
an improved tolerability profile. Drugs of 
Today. 2000;36(1):55-76. doi:10.1358/
dot.2000.36.1.566627.

 26.  Mowafi HA, Telmessani L, Ismail SA, 
Naguib MB. Preoperative lornoxicam for pain 
prevention after tonsillectomy in adults. J Clin 
Anesth. 2011;23(2):97-101. doi:10.1016/j.
jclinane.2010.07.002.

 27.  Cevik E, Cinar O, Salman N, et al. Comparing 
the efficacy of intravenous tenoxicam, 
lornoxicam, and dexketoprofen trometamol 
for the treatment of renal colic. Am J Emerg 
Med. 2012;30(8):1486-1490. doi:10.1016/j.
ajem.2011.12.010.

 28.  Tramèr MR, Williams JE, Carroll D, Wiffen 
PJ, Moore RA, McQuay HJ. Comparing 
analgesic efficacy of non-steroidal anti-
inflammatory drugs given by different routes 
in acute and chronic pain: a qualitative 
systematic review. Acta Anaesthesiol Scand. 
1998;42(1):71-79. http://www.ncbi.nlm.nih.
gov/pubmed/9527748. 

 29.  Mazaris EM, Varkarakis I, Chrisofos M, et al. 
Use of Nonsteroidal Anti-inflammatory Drugs 
After Radical Retropubic Prostatectomy: A 
Prospective, Randomized Trial. Urology. 
2008;72(6) :1293-1297.doi :10.1016/ j .
urology.2007.12.039.

Efficacy of parenteral lornoxicam for acute renal colic-Soylu et al.

Endourology and Stone Diseases  20


