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ORIGINAL ARTICLE
The role of Aescin versus Prednisolone in the management of symptomatic
lower ureteral calculi: A comparative study
Issam Salman Al-Azzawi

Abstract
Objective: To evaluate the efficacy and safety of aescin compared to prednisolone in the management of
symptomatic distal ureteral stones.
Method: The prospective comparative study was conducted from April 2016 to December 2019 at Al-Yarmouk
teaching hospital, Baghdad after approval from the Iraqi Board of Urology and the Iraqi Urological Association, Iraq.
It comprised patients with distal ureteral calculi presenting with acute ureteric colic who were managed in an
outpatient setting. The sample was randomised into aescin group 1, prednisolone group 2 and placebo group 3. The
treatment course lasted 10 days in each group. The treatment outcomes were pain relief, disappearance or decrease
of upper tract dilatation, stone expulsion rate and adverse effects of the medications used.
Results: Of the 360 patients, there were 220(61%) males and 140(39%) females. The overall mean age was
39.33±8.54 years (range: 19-60 years). Each of the 3 groups had 120(33.3%) patients. Gender, stone size and calyceal
system dilatation were not significantly different among the groups (p>0.05), but age was significantly higher in
group 3 (p<0.05). Post-treatment, groups 1 and 2 showed significantly better outcomes compared to the placebo
group 3 (p<0.00001), while group 1 was more effective than group 2 (p<0.05). In terms of stone expulsion rates, the
difference was significant between the treatment and placebo groups (p<0.05), but not between the two treatment
groups (p>0.05). Drug side effects were only reported in the prednisolone group 13(11%).
Conclusions: Aescin was found to be effective and may even be used as a substitute for steroids as medical
expulsive therapy.
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Introduction
Factors that determine the likelihood of ureteral stone's
spontaneous passage are basically stone size, site and the
internal structure of the ureter, which are non-modifiable
factors.1-3
Ureteral spasm and ureteral sub-mucosal oedema around
the stone are the other factors that may play a role in
stone impaction or delayed stone expulsion. These are
considered modifiable factors.4-6
The goals of medical expulsive therapy (MET) are to preempt the modifiable factors and to control the associated
pain until stone expulsion, which in effect means
achieving a faster and less painful stone expulsion,
thereby reducing the burden on the patient and on
hospitals in terms of less urological emergency visits and
less stone removal procedures.5,7
Most clinical trials on MET evaluate the drugs that relieve
ureteral spasm, like calcium channel blockers and alpha
(a) blockers.7-10
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Studies on drugs that relieve ureteral sub-mucosal
oedema have been few, evaluating mainly the role of
steroids in conjunction with other relaxant agents, and
not focussing solely on MET.3,5,6,11
Corticosteroids, with their neutrophil lysosome
stabilisation effect, are well-known anti-inflammatory and
anti-oedema agents, and are considered to date the
standard anti-oedema agents used in MET trials.5,6,12,13
Studies have concluded that steroids had a beneficial role
in ureteral stone expulsion, may be more obvious in
reducing expulsion time with larger stones, but their
major drawback is the considerable adverse effects,
especially in large doses or when used for long
periods.5,6,11,13
Aescin, a herbal product based on horse-chestnut in
pure form, is well-known for its anti-exudative, antiinflammatory and anti-oedema effects at the site of
the lesion, which may be attributable to decreased
vascular permeability by reducing the number and
size of the pores in the capillary wall through its
adenosine triphosphatase (ATPase) inhibition. It
quickly relieves symptoms caused by localised
swelling without adverse effects on mineral
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metabolism or the blood-forming system.14-17

treatment course lasted 10 days in each group.

Having such anti-oedema and venotonic properties, it
was used effectively in varicosis, haemorrhoids,
thrombophlebitis, post-tonsillectomy and traumatic
swelling, etc. and has shown a low side-effect
profile.15,16,18-20

All patients in the 3 groups were instructed to increase
their water intake to at least 2 litres per day, to receive
intramuscular (IM) tramadol injection for each severe colic
attack, and to take oral tramadol 50mg for the milder pain
episodes during the treatment course.

The current study was planned to evaluate the efficacy
and safety of aescin compared to prednisolone in the
management of symptomatic distal ureteral stones.

They were also instructed to record the number of severe
colic episodes necessitate tramadol injection, the date of
complete pain relief with no more need for analgesia, to
monitor urine output for the passage of the stone, the
date of the event, and to record any adverse effect of the
treatment.

Patients and Methods
The prospective comparative study was conducted from
April 2016 to December 2019 at Al-Yarmouk teaching
hospital, Baghdad After approval from the Iraqi Board of
Urology and the Iraqi Urological Association, Iraq, the
sample size was calculated using OpenEpi calculation
programme in the light of literature.21
Convenient sampling was used for selecting the study
participants from the patients with symptomatic distal
ureteral stones attending the urology outpatient clinic in
Al-Yarmouk teaching hospital, Baghdad.
All patients presenting with features of ureteric colic were
evaluated and treated in an outpatient setting. Evaluation
included history, physical examination, urinalysis, renal
function tests, blood glucose, abdominal ultrasound (U/S)
and plain kidney-ureter-bladder (KUB) X-ray.
Computerised tomography (CT) scan of the abdomen and
the pelvis was also done for patients with lucent stones.
Those finally included were patients aged >18 years with
a single stone of a 4-10mm in size situated in the distal
part of the ureter, and not having received any MET
treatment. Patients with upper tract dilatation detected
by U/S were also included.
Those with multiple or bilateral stones, solitary kidney,
severe pelvi-calyceal system (PCS) dilatation, renal
impairment, urinary tract infection (UTI), previous ureteral
surgery, extra-corporeal shockwave lithotripsy (ESWL),
pregnancy, diabetes or peptic ulcer were excluded.

After the 10-day treatment course, the patients were reevaluated through history, physical examination, the
same laboratory tests, U/S and X-ray.
Outcome parameters were complete pain relief, number
of severe colic attacks / number of analgesic ampoules
used throughout the course, disappearance or decrease
of the upper tract dilatation, stone expulsion rate and
duartion, and adverse effects of the medications used.
Data was analysed using the Statistical Package for the
Social Sciences (SPSS) version 25 (SPSS Inc., IBM Corp.,
Armonk, NY, USA) whereby, analysis of variance (ANOVA)
test, student t-test and Pearson chi-square test were used
as appropriate. P<0.05 was considered significant.

Results
Of the 360 patients, there were 220(61%) males and
140(39%) females. The overall mean age was 39.33±8.54
years (range: 19-60 years). Each of the 3 groups had
120(33.3%) patients. Gender, stone size and PCS dilatation
were not significantly different among the groups
(p>0.05), but age was significantly higher in group 3
(p<0.05) (Table-1).
Post-treatment, intervention groups 1 and 2 showed
significantly better outcomes on all parameters compared
Table-1: Baseline data.

Baseline data included patients' age, gender, stone size
and the degree of upper tract dilatation.

Variable

All patients were prescribed tramadol hydrochloride
100mg injection at presentation for pain relief.

Mean Age (year)
Gender (n)
Male
Female
Stone size (mm) (Mean ± SD)
PCS dilatation (n) Mild
Moderate

After being included in the study on the basis of
evaluation and informed consent, the patients were
randomised ( through alternating sequence ) into group 1
receiving aescin 120mg/day, group 2 receiving
prednisolone 25mg/day, and placebo group 3. The

Aescin
N=120
39±9.15
78
42
6.45±1.15
84
36

Prednisolone Placebo
N=120
N=120
38±7.50
69
51
6.65±1
80
40

41±8.44
73
47
6.32±1.22
87
33

P value

0.0191
0.4912
0.07481
0.6132

1: by Analysis of variance (ANOVA). 2: by Chi-square.

SD: Standard deviation, PCS: Pelvi-calyseal system.
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Table-2 Treatment outcome.
Variable

Complete relief of pain (n)
Time to complete pain relief/days (Mean ± SD)
No. of severe pain episodes/No. of analgesic inj. ( Mean ± SD )
i in PCS dilatation (n)
Stone expulsion rate ( n )
Time to stone expulsion/ days ( Mean ± SD )
Drug side effects ( n )

Aescin
N=120

Prednis
N=120

Placebo
N=120

P value
I vs II

P value
I vs III

P value
II vs III

109 (90.8%)
2.5±1.12
1.2±0.66
105 (87.5%)
73 (63%)
5.5±1.22
0

98 (81.6%)
4±1.33
2.2±0.88
90 (75%)
78 (65%)
7±2.00
13 (11%)

63 (52.5%)
7±1.85
4.5±1.11
56 (47%)
42 (35%)
9±2.25
0

0.0392
<0.00001
<0.00001
0.0131
>0.05
<0.00001

0.0000001
<0.000001
<0.00001
<0.000001
0.000061
<0.00001

0.0000011
<0.000012
<0.000012
0.0000061
0.0000031
<0.000012

1: by Chi-square. 2: by t-test. SD: Standard deviation. PCS: Pelvi-calyseal system.

to the placebo group 3 (p<0.00001), while group 1 was
more effective than group 2 (p<0.05). The only exception
was stone expulsion rate for which the difference was
significant between the treatment and placebo groups
(p<0.05), but not between the two treatment groups
(p>0.05) (Table-2).

days. And, finally, in the region of the current study, it is
difficult to follow up patients for long periods, and since
such studies depend mainly on patient-oriented data, it
was necessary to make the treatment course as short as
10 days to ensure that patients returned at the end of the
treatment course.

No significant complications were encountered across the
study period in all the 3 groups. Drug side-effects were only
reported in the prednisolone group 13(11%); gastric upset
11(84.6%), rise in blood sugar level 6(46%), rise in blood
pressure 5(38.5%), and moon-face presentation in 2(15.4%)
patients. All of them completed the treatment course.

Stones included in the current study were >4mm and
<10mm in their longest diameter, which was in
accordance with the findings that MET can facilitate the
passage of stones up to 10mm,2,9,13 and the fact that
stones <4mm are generally less problematic and not
effective in clarifying the beneficial role of MET over
placebo.7,25

Discussion
To the best of our knowledge, the current study is the first
to evaluate the use of aescin alone in the treatment of
patients with symptomatic ureteral stones.
As an MET, aescin has been mentioned briefly in a few
studies, as it was used in combination with different nonsteroidal anti-inflammatory drugs (NSAIDs), analgesics
and a blockers without focus on its own role.4,22,23
The treatment doses in the current study were 120mg per
day for aescin which was also used in earlier trials related
to different aspects of aescin,16,19,20,24 and 25mg per day
for prednisolone, which is the average dose used in other
studies related to METs,12,13 because larger doses are
usually associated with more adverse effects of steroids.
The treatment course was limited a 10-day period for a
variety of reasons. From personal experience, which is in
agreement with other studies, the major part of pain
perception in ureteral stone disease usually occurs during
the first 10 days of presentation.6,7,25 Besides, in
accordance
with
the
ethical
committee
recommendations, patients should not be left for more
than 10-14 days without active intervention, especially
those on placebo treatment. Also, for safety reasons,
steroids should not be given to such patients for >10
J Pak Med Assoc (Suppl. 8)

Since all patients in the current study had some sort of
PCS dilatation, which may be related to the mean stone
size encountered (6.47±0.18mm) or to the delayed
presentation of patients, it was worthy to add checking of
changes in PCS dilatation by U/S as one of the parameters
of response to treatment.
In the present study, there was an obvious and early
control of pain with significant decrease in the need for
analgesia in the aescin and prednisolone groups versus
the placebo group, and there was a significant
disappearance or decrease in PCS dilatation in patients
treated with these drugs compared to the placebo, which
can be considered a good indicator of response to
treatment.
Stone expulsion rates were comparable in the two active
treatment groups (63% for aescin and 65% for
prednisolone), but they were significantly higher than the
rate in the placebo group (35%). This may be related to
the efficacy of the drugs themselves, or possibly related to
the stone sizes encountered in the study, as the larger the
stone is, the more obvious is the difference in expulsion
rate between METs and placebo.7,25
Nevertheless, the stone expulsion rates for all the 3
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groups were relatively lower than in many other studies
on MET.4-6,8,12,23,25 This may be attributed to many factors,
like the relatively larger stone size in this series (mean size
6.47mm versus 3.5-5.5mm in others)7,8,25 and the shorter
treatment course (10 days versus an average of 28 days in
others).5,6,8,25,26 In addition, the type of analgesic used in
the current study in the 3 groups was tramadol
hydrochloride, which is a pure central analgesic having no
anti-inflammatory or anti-oedema effects, while in most
other studies, some sort of Nonsteroidal antiinflammatory drugs (NSAIDs) was used which has wellknown additive anti-oedema effects.5-8,12,23,26

management of symptomatic distal ureteral calculi was
found to be a valid and effective option, especially in
patients with relatively large stones >6mm, and showing
signs of obstruction with upper tract dilatation. With its
superior efficacy in relieving pain, decreasing PCS
dilatation, shortening the time for stone expulsion, and
with its reasonable stone expulsion rate along with high
safety profile, aescin can be considered a valid entity on
the list of METs and it may even be used as a substitute
for, over prednisolone in this respect.

Lastly, the difference in stone expulsion rates may be
related to the difference in mechanism of action between
anti-oedema agents used in the current study, and
ureteral smooth muscle relaxants, like a blockers and
calcium channel blockers, which were used in the other
studies with or without steroids.4-6,8,12,23,26
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By using two anti-oedema agents, the major response
achieved was basically the relief of obstruction, which is
created by the oedema at the level of the stone, and the
relief was represented by disappearance or decrease in
PCS dilatation, relief of pain and the absence of
complications.
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