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SUMMARY

Objectives: To determine the optimal medi-
cation for the treatment of renal colic using
evidence based medicine (EBM) parameters
(RR, ARR, NNT, NNH, ARI, RRI). Sample and
Methodology: During 2010, an ITT study
was conducted on 400 outpatients of the
Sarajevo University Clinical Center Urology
Clinic in order to investigate renal colic pain
relief drugs. Each group consisting of 100
patients was administered either Metamizol
amp. i.v., or Diclofenac amp. i.m., or Bu-
tylscopolamine amp. i.v., while 100 patients

1. INTRODUCTION

Renal colic represents a complex
of acute symptoms characterized by
very intense, agonizing pain, which
requires fast diagnosis and precise
and speedy treatment (1, 2, 3, 4,
5). Most often, patients constantly
try to find unusual positions in or-
der to ease the pain (6, 7, 8). These
movements are opposite to the re-
stricted movements of bed-ridden
patients with peritoneal signs (1). A
vast majority of urinary stones with
acute pain attack are a consequence
of acute obstruction and distension
of the upper urinary tract. Interven-
tion in renal colic has to be based on
the awareness of the origin of pain,
renal damage suffered, and it has to
protect the kidney from any damage
caused by prolonged obstruction.
Many drugs have been proposed for
the treatment of renal colic pain of
which most commonly used are an-
tiholinergic drugs and antimusca-
rinics. Given that all authors do not
agree that muscarinic receptors are
involved in urethral mobility, their
use is disputable, particularly since
ureteric peristalsis is necessary for
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belonged to the placebo group that was given
distilled water (aqua redestilata). All patients
completed visual analogue pain scale (VAPS)
from 0 to 10 prior to and after the treatment.
Results: Using EBM parameters Diclofenac
Na and Metamizol were shown to be the
most efficient in the treatment of renal colic.
In these two groups, relative risk (RR) was 21
and 8,5% respectively; Absolute Risk Reduc-
tion (ARR) was 74 and 86% respectively,
and Number Needed to Treat (NNT) was
1 for both groups, while chi-squared (X2)
test has shown that there is no statistically
significant difference between these two

stone passage. (2,3). Considering the
contradictory results of studies relat-
ed to the efficacy and side effects of
tested drugs, the question arises as to
how the effect and safety of the test-
ed drugs can be scientifically quan-
tified and qualified. The answer lies
in the use of evidence based medi-
cine and meta-analyses related to the
treatment of renal colic.

2. SUBJECTS AND
METHODOLOGY

During 2009-2010, a prospective
open, comparative and randomized
ITT (Intention To Treat) study on a
sample of 400 adult patients, divid-
ed into 4 groups. Group A (100 pa-
tients) was administered Metamizol
2 giv., group B (100 patients) was ad-
ministered Diclofenac 75 mg. i.m.,
group C (100 patients) Butylscopol-
amin amp. i.v., while placebo group
(100 patients), received distilled wa-
ter (aqua redestilata) iv., as a control
group. All the patients completed
pain scale from 1 to 10 (VAPS, Visu-
al Analogue Pain Scale) (4-7), with 0
representing no pain and 10 repre-
senting the worst imaginable pain.

drugs when it comes to their effect. In
the Butylscopolamine group, RR was 81; ARR
18%, while NNT was 5. With respect to side
effects, only in his group it was shown that
Relative Risk Increase (RRI) was 84, ARI 83%,
while Number Needed to Harm (NNH) was 2.
Conclusion: The most optimal medication
for the treatment of renal colic according to
EBM parameters is Diclofenac Na, followed
by Metamizol. Butylscopolamine is not rec-
ommended for the treatment of renal colic.
Key words: EBM, RR, ARI, NNT, renal colic,
management.

The patients were evaluated before
the drug administration and half
an hour after the therapy. In case
the pain was not relieved, within 30
minutes an additional dose of the
drug was administered or Tramal
amp. 50 mg. iv. (ITT), and if the pa-
tient did not respond to either drug,
a more invasive urological treat
ment was applied (urethral cathe-
terization, stenting or ESWL treat
ment). The patients were alternate-
ly administered the therapy from
the groups 1, 2, 3 and 4, and then
the cycle was repeated until all 400
patients were treated. Also, possible
side effects of the tested drugs were
monitored.

3. RESULTS

The testing was statistically
processed based on the principle of
Evidence Based Medicine (EBM).
All calculations were made via the
internet http://moosenose.com/
EBCalculator.htm (free version).
All results were compared with
values for p<0.0001. A comparison
was made of the pain intensity on
admission and 30 minutes after the
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drug administration, among all the
groups. The group having worse
results was taken as a control group.
The model of chi-squared (X?) test
was used — a non-parametric two-
sample homogeneity test with
frequencies distributed in 2 x 2
tables and EBM-based calculations.

Result C195%

RR 0.263 0.175-0.395
0.432 -

ARR 0.56 0.639
NNT 1 2-2

Non cured  Cured
Diclofenac Na 20 80
Butylscopolamine 76 24

Table 1. Testing the efficacy of Butylscopolamine
and Diclofenac using X2 test and EBM parameters.
X2 =60.59 P< 0.0001

Table 1 shows that there is a sig-
nificant difference of X? test, for
p<0.0001. The relative risk (RR, in
our case the risk that in Diclofenac
Na group there will be a weak re-
sponse to therapy) is 0.263 or 26%,
absolute risk reduction (ARR, in
our case an absolute number where-
by the treatment with Diclofenac
Na reduces the risk of) is 0.56 or
56%, while the number needed to
treat (NNT, in our case the number
of patients in Diclofenac Na group
needed to be treated with the drug
in order to have a 100% success) is 1.

Result Cl95%
RR 0.105 0.054 —0.206
ARR 0.68 0.56 —0.763
NNT 1 2-1

Non cured Cured
Metamizol 8 92
Butylscopolamine 76 24

Result Cl95%
RR 0.085 0.044-0.108
ARR 0.86 0.76 —0.91
NNH 1 1-1

Non cured Cured
Metamizol 8 92
Aqua 94 6

Table 3. Testing the efficacy of aqua and
Metamizol using EBM parameters and X2 test. X2
=144.5, P<0.0001

outcome in the experimental group
(NNT) is 1 in the interval of 1 pa-
tient; therefore an ideal value, or
meaning that each patient in the ex-
perimental group would have a fa-
vorable outcome, and each patient
in the control group would have a

weak  response  to  therapy.
Result C195%
RR 1.15 0.134-1.191
ARR 0.12 -0.217-0.023
NNT -9 NNH=5—- NNT=43
Non cured Cured
Metamizol 92 8
Diclofenac Na 80 20

Table 4. Testing the efficacy of Diclofenac and
Metamizol using EBM parameters and X? test. X?
=5.025, P>0.0001 (0.15)

Table 4 shows that there is no
statistical difference in X* regard-
ing the effect of Metamizol and Di-
clofenac Na, p>0.0001. The relative
risk (RR) is 1.15, absolute risk reduc-
tion (ARR) is 0.12 or 12%, while the
number of patients needed to treat
in order to achieve a favorable out
come in the experimental group
(NNT) is 9 in the interval of S to 43,
where -5 NNH.

Table 2. Testing the efficacy of Butylscopolamine
and Metamizol using X2 test and EBM parameters.
X2 =92.139, P<0.0001

The results in table 2 show that
there is a significant difference of X2
test, for p<0.0001. The relative risk
(RR) is 0.105 or 10.5%, the absolute
risk reduction (ARR) is 0.68 or 68%,
while the number of patients need-
ed to treat for a favorable outcome in
the experimental group (NNT) is 1.

Table 3 shows that that there is a
significant difference of X? test, for
p<0.0001. The relative risk (RR) is
0.085 or 8.5%, the absolute risk re-
duction (ARR) is 0.86 or 86%, while
the number of patients needed to
treat in order to achieve a favorable

Result Cl 95%
RR 0.213 0.143-0.316
ARR 0.74 0.63-0.814
NNT 1 2-1

Non cured  Cured
Diclofenac Na 20 80
Aqua 94 6

Table 5. Testing the efficacy of aqua and
Diclofenac using EBM parameters and X2 test. X? =
108.711, P<0.0001

Table 5 shows that there is sig-
nificant difference in X* test, for
p<0.0001. The relative risk (RR) is
0.21 or 21%, absolute risk reduction
(ARR) is 0.74 or 74%, while the num-
ber of patients needed to treat in or-
der to achieve a favorable outcome in
the experimental group (NNT) is1in
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the range of 2-1 patients.

Result Cl195%
RR 0.809 0.717-0.912
ARR 0.18 0.082-0.278
NNT 5 12-4

Non cured  Cured
Butylscopolamine 76 24
Aqua 94 6

Table 6. Testing the efficacy of aqua and
Butylscopolamine using EBM parameters and X2
test. X2 = 11.33, P>0.0001

In Table 6, the results suggest that
there is no statistical difference in X2
regarding the effect of Butylscopol-
amine and aqua, p>0.0001. The rela-
tive (RR) is 0.809 or 80%, absolute
risk reduction (ARR) is 0.18 or 18%,
while the number of patients need-
ed to treat in order to achieve a fa-
vorable outcome in the experimen-
tal group (NNT) is 5 in the range of
12-4 patients.

Should we statistically process
side effects using EBM parameters,
the following results are obtained:

Without
Complication
Butylscopolamine 84 16
Aqua 1 99
Result Cl95%
-11,927 -
RRI 84 5916
ARI 0.83 -0.89-0.735
NNH 2 1-1

Table 7. Comparison in terms of complications
between the Butylscopolamine group and control
group using EBM parameters

It is evident from the above that,
in the comparison of Butylscopol-
amine, which was the only one
showing side effects, there appeared
RRI (relative risk increase) or the
probability of complications aris-
ing in the Butylscopolamine group,
for 84%, while ARI (absolute risk in-
crease ), namely, absolute arithmetic
difference of unfavorable response
is 82%. The number of patients in
this group that need to receive Bu-
tylscopolamine in order for side ef-
fects to show (NNH) is 2. For oth-
er groups, RRI is 0, ARI is 0, while
NNH is infinite, i.e. 0.

4. DISCUSSION

Evidence-based medicine (EBM)
is a comparatively young discipline
of medical research that represents
a process of systematic review, study,
evaluation and conscientious and
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proper use of clinical results in or-
der to treat individuals and popula-
tion. During their work, clinicians-
researchers have dilemmas and dif-
ferences regarding the results ob-
tained from various sources of evi-
dence; they are not sure which re-
sults are the most optimal ones for
a given study. It is by using current
best evidence for the treatment of a
disease and acquiring practical and
critical judgment, as well as develop-
ing IT skills that a more rational and
practical approach to the unknown
will be developed, while the explicit
use of incorporated evidence, as well
as patients’ state and preferences in
making medical decisions will make
a clinician “an evidence expert”. At
the same time, it involves contin-
uous tracking down the evidence,
based on which medical decisions
are made, and further develops the
ability to look for and select the best
evaluations from primary and sec-
ondary sources of available evidence
in order to achieve the optimal treat
ment for the patient. (8, 9)

EBM came about based on the
idea that the decision about the care
of patients should involve the consci-
entious and equitable use of current
best evidence related to the health of
both individual patients and popu-
lation. (10, 11). From ethical perspec-
tive, the strongest arguments sup-
porting the EBM are that it identi-
fies and provides for the best evaluat-
ed methods of health care (including
those useless, and those causing det-
rimental effect) while enabling both
patients and doctors to make proper
decisions. Medical informatics and
EBM are closely linked (12). Based
on EBM principles, some parameters
evolved that practically define the ef-
ficacy of a certain medical treatment.
These parameters have been applied
in this paper in order to investigate
the efficacy of medications from the
experimental group. For all parame-
ters the CI (Confidence Interval, de-
gree of probability) of 95% was used.
Since all groups were monitored for
up to 30 minutes following the ad-
ministration of therapy, VAPS val-
ues prior to and after treatment were
taken as a basis for the calculation of
parameters. The parameters moni-
tored are RR (Relative Risk), ARR
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(Absolute Risk Reduction) and NNT
(Number Needed to Treat), NNH
(Number Needed to Harm), ARI
(Absolute Risk Increase), and RRI
(Relative Risk Increase). For these
calculations, the placebo group was
used as a control group. The results
obtained for X? test suggest to a statis-
tically significant difference between
the  Diclofenac/Butylscopolamine
group,  p<0.0001, Metamizol/B
utylscopolamine p<0.0001, Diclof-
enac/Aqua (p<0.0001), Metamizol/
Aqua (p<0.0001). Also, it was shown
that there is no significant difference
in terms of effect between the groups
Metamizol/Diclofenac  (p>0.0001)
and Butylscopolamine / Aqua (p>
0.0001). In the group where Met
amizol was tested, the relative risk of
a weak therapeutic response (RR) is
8.5%, while the absolute risk reduc-
tion of a weak therapeutic response
(ARR) in this group is 86%. The
number of patients needed to treat
with Metamizol in order to achieve
a 100% successful outcome in the
whole group (NNT) is 1. In the group
of patients receiving Diclofenac, the
RR is 23%, the ARR is 74%, while
the NNT is 1. Therefore, there is a
high degree of probability regard-
ing the efficacy of these two medica-
tions and a low degree of probabili-
ty that they fail to have effect. In the
group of patients receiving Butylsco-
polamine, the RR is 81%, the ARR
is 18%, while the NNT is very high—
S. The comparison between the Bu-
tylscopolamine group as a control
group and Diclofenac Na group as
an experimental group, showed the
following values: the RR-26%, the
ARR-56%, and the NNT-1. The com-
parison between the Butylscopol-
amine group as a control group and
Metamizol group as an experimental
group, showed the following values:
the RR - 10.5%, the ARR-68%, and
the NNT-1. Also, in the Butylscopol-
amine group, a high degree of transi-
tory side effects was shown (diplopia,
dry mouth and dizziness, for which
no medical treatment was indicat
ed), and it was shown that the RRI
was 84%, therefore, in 84% of the
patients the relative risk of a side ef
fect was increased, while the effect of
the medication in terms of pain re-
lief was equal to that in the placebo

group. Having analyzed the whole
paper and the literature (13) avail-
able, and taken into account pain re-
lief statistical results and data on se-
rious life-threatening side effects that
may appear during the administra-
tion of Metamizol, which have not
been verified during this study, one
can say that Metamizol and Diclofe-
nac are equal for the treatment of re-
nal colic, however the medication of
choice is Diclofenac Na, applied i.m.
in the dosage of 75 mg.

5. CONCLUSION

The objective EBM is to use the
evidence obtained using scientific
methodology as an important ele-
ment of medical practice. The EBM
is about the quality of evidence rele-
vant for a specific trial or treatment,
including both the risk and benefit
of the treatment, as well as the ab-
sence of a specific treatment. For the
treatment of renal colic, meta-anal-
yses evaluated 40 randomized con-
trol studies that fulfilled all the re-
quirements for their results to com-
ply with evidence-based medicine
parameters. The results of this study
are shown directly, through new
statistical indicators, as a contribu-
tion to clinical decision-making on
the optimal therapeutic approach.
Conflict of interest: none declared.
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