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Objective: To investigate the efficacy of terpene compound drug (pinene, camphene, borneol, anethole,
fenchone and cineol in olive oil) in facilitating spontaneous passage of ureteral calculi
Methods: Systematic literature search of the MEDLINE, EMBASE, OVID, Science Direct, Proquest,
Google scholar, Cochrane Library databases and reference lists of related literature was done without
language restriction. Trials on ureterolithiasis medical expulsive therapy (MET) that compare terpene
compound drug versus placebo/ control group or alpha-blockers were identified. Articles retrieved
were critically appraised by two independent reviewers according to Cochrane Collaboration
recommendations. Data from included studies were extracted for calculation of risk ratio (RR) and
95% confidence interval (CI). Effect estimates were pooled using Mantel-Haenszel method with
random effect model. Inter-study heterogeneity and publication bias were assessed. The PRISMA
guidelines for meta-analysis reporting were followed.
Results: Five trials (total of 344 subjects) of adequate methodological quality were included. Pooled
effect estimates from homogenous studies showed that compared to placebo/ control group, patients
treated with terpene compound drug had significantly higher ureteral calculi expulsion rate (pooled
RR: 1.34; 95% CI 1.12, 1.61). Analysis of studies that compare terpene compound drug with alpha-
blockers showed no significant difference (pooled RR: 0.79; 95% CI 0.59, 1.06), although significant
inter-study heterogeneity was noted. Only minor gastrointestinal adverse effect was reported on
terpene compound drug use.
Conclusions: The results suggest that terpene compound drug as MET is effective in promoting passage
of ureterolithiasis. High quality large-scale RCTs comparing alpha-blockers and terpene compound
drug are warranted to make a more definitive conclusion.
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Introduction

Symptomatic ureterolithiases are one of the most
common emergency consults encountered by a
urologist.l-" Although majority of ureteral calculi
<5mm in size are able to pass out spontaneously, but
when left impacted in the ureter for long period of
time can later cause obstruction that subsequently lead
to renal damage.' Hence, medical expulsive therapy
is being recommended to facilitate stone passage in

cases where active stone removal is not indicated.v'
Recently various medications such as analgesics, anti-
inflammatory drugs, anti-muscarinic, phospho-
diesterase inhibitors, calcium antagonists and alpha
blockers have been studied in facilitating spontaneous
stone expulsion.s'

A terpene compound drug has been existing in
the market since 1950's, and used to treat
urolithiasis.v" Several studies have been trying to
elicit the efficacy and safety of this compound drug
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in facilitating stone passage 10; however, variable
results were noted. In order to validate the use of
this compound drug, this study aimed to investigate
its efficacy in facilitating passage of ureteral calculi
through meta-analysis of randomized controlled
trials (RCT).

Materials and Methods

Systematic literature search was done using
electronic biomedical databases without language
restriction. MEDLINE, EMBASE, OVID, Science
Direct, Proquest, Google scholar, Cochrane Library
databases and foreign language biomedical databases
were searched up to July 2012. Medical subject
heading (MeSH) terms strategy used were "terpenes"
or "rowatinex" and "ureterolithiasis". Common term
searches were performed applying the following terms
through all the fields of the records: "ureteral stones"
or "ureteral calculi" and "medical expulsive therapy"
and "terpene mixture" or "terpene compound drug"
and the similar terms of foreign language. Reference
lists of related literature and abstracts of major
meetings of Urology (i.e. World Congress of
Endourology, American Urological Association,
European Association of Urology) were also
searched for potential articles to be included. External
peer reviewers were asked to identify additional
relevant studies that may not have been included in
the draft. Industry and experts of the field were
contacted to obtain any unpublished data.

Studies included in this meta-analysis were RCTs
on ureterolithiasis medical expulsive therapy (MET)
that compare terpene compound drug versus placebo/
control group or alpha-blockers. Uniformly, all
studies used stone expulsion rate as their primary
outcome of analysis. Studies excluded were those
without a comparative group, those in which ureteral
calculi stone expulsion rate was not analyzed as
outcome, or those wherein subjects were treated with
other additional adjunctive procedures (i.e.
extracorporeal shock wave or ureteroscopic
lithotripsy) or medications (i.e. alpha-blockers)
proven to facilitate stone passage. A standardized
form was created, piloted, and then used to
summarize and extract the data from each study.
Foreign language article was translated accordingly.
Authors of the included studies were contacted via
e-mail in cases where required information regarding
the study execution or outcome were not provided
in the publication.
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Two independent physician reviewers performed
all aspects of the search. Each reviewer independently
examined the relevance of abstracts of all citations
according to the study objective and predetermined
inclusion criteria. Abstracts and titles with
undetermined relevance that either reviewer tagged
were ordered for the full text copy. The two physician
reviewers knowledgeable in principles of critical
appraisal then independently appraised each article
obtained. Disagreements were resolved by discussion
or consensus. A senior physician reviewer resolved
unsettled issues. Data were extracted based on the
methodological domains relevance by using the
Cochrane methods of assessing risk of bias. 11

Specifically, studies were assessed by evaluating the
method of randomization, allocation concealment,
blinding, attrition bias, reporting bias, and other risks
of bias. Data from included studies were extracted
for calculation of risk ratio (RR) and 95% confidence
interval (CI) based on the number of events (stone
passage) per number of participants in a given study
arm and pooled under a random effects model using
Mantel-Haenszel method. Heterogeneity was assessed
by examining clinical characteristics and study
methodological quality as well as by statistical testing
with X2 and F. 11 Due to the small number of trials
with small sample sizes, a P value of 0.10 rather than
0.05 was used to show heterogeneity. To quantify the
variations between the studies, the F statistic was
used. If a value over 50% was found, it was assumed
that there was large heterogeneity. The publication
bias was assessed with visual inspection of funnel
plots." All statistical calculation and graphs were
generated and performed with RevMan 5.13 Summary
of evidence was based on GRADE criteria or
evaluating and rating overall quality of evidence for
heterogeneity, indirectness, imprecision and other
potential sources of bias, such as publication bias. 11

The quality of evidence was then rated as high,
moderate, low or very low. The meta-analysis
reporting was done according to the PRISMA
guidelines. 14

Results

The systematic literature search identified 117
relevant references (Figure 1). After screening titles
and abstracts, 96 non-relevant articles were excluded.
The 21 remaining articles were retrieved in full text
for formal review. After independent reviews, 16
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studies were excluded because they were either quasi-
experimental studies, or in ureteral expulsion rate
were not analyzed as outcome. A total of 5
randomized controlled trials":" were included for
this meta-analysis; one of which was a Korean
article." The Korean article was translated in to
English by a Korean physician, who was also one of
the independent physician reviewers in this study.
Table 1 summarizes the characteristics and the
methodological quality of each included study
Pooled effect estimates from four studies of
homogeneous characteristics (Chi- p=0.92, F=O%)
showed that compared to placebo/control group,
patients treated with terpene compound drug had
significantly better ureteral calculi spontaneous
expulsion rate (pooled RR: 1.34; 95% CI 1.12, 1.61)
(Figure 2). Analysis of studies that compare terpene
compound drug with alpha-blockers showed no
significant difference (pooled RR: 0.79; 95% CI 0.59;
1.06), although significant inter-study heterogeneity
was noted (Chi? p=0.10, F=57%) (Figure 3). On
visual inspection of funnel plot of both analyses, low
probability of publication bias was noted. Table 2
summarizes the GRADE criteria assessment of overall
evidence extracted. Common study limitations
included inadequate information on allocation
concealment, non-reporting of study withdrawals,
lack of blinding of outcome assessor and failure to
perform an intention to treat analysis (Table 1). These
prompted downgrading of the overall quality of
evidence from all individual outcomes. Failure of a

study to report the average and range of treatment
period raised further concerns about reporting bias.
No evident publication biases were noted.

Additional records identified
through other sources

(n=15)

Records excluded
[n e 96)

Full-text articles excluded,
with reasons

(n = 16)

studies included in
quantitative synthesis

(meta-analysis}.
(n = 5 )

Figure 1. PRISMA flow chart diagram of literature search and
selection for meta-analysis.

Terpene Compound Drug Placebo/Control Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year
Mukamel 1987 18 23 9 17 13.7% 148 [0.90. 2.431 1987
Engelstein '1992 35 43 26 44 41.9% 1.381104.1831 1992
8ak 2007 33 50 34 67 35.6% 1.30 10.96. 1771 2007
Aldemir 2011 13 30 1'1 29 8.8% 1.14 [061. 2121 2011

Total (95% CI) 146 157 100.0%
Total events 99 80
Heterogeneity: Tau' = 0.00; Chi' = 049. df = 3 (P = 0.92); I' = 0%
Test for overall effect: Z = 3.12 (P = 0.002)

1.34 [1.12, 1.61] •
Figure 2. Forest plot of comparison: Terpene compound drug vs placebo/ control; Outcome compared: Stone passage rate.
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Terpene Compound Drug Alpha blockers Risk Ratio
Study or Subgroup Events Total Events Total Weight M·H, Random, 95% CI Year

Bak 2007 33 50 57 75 42.8% 0.87 [0.69, 1.1O[ 2007
Faragi 2008 14 19 17 22 32.0% 0.95 [0.67, 1.36[ 2008
Aldemir 2011 13 30 25 31 25.2% 0.54 [034, 0.84] 2011

Total (95% CI) 99 128 100.0%

Total events 60 99
Heterogeneity: Tau'= 0.04; Chi'= 4.62, df= 2 (P = 0.10); 1'= 57%
Test for overall effecl: Z = 1.54 (P = 0.12)

0.79 [0.59, 1.06]

Figure 3. Forest plot of comparison: Terpene compound drug vs alpha blockers; Outcome compared: Stone passage rate.
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Table 1. Summary ofinc1uded study characteristics and quality assessment for bias.

Study Characteristics Summary Risk of Bias Assessment

Adequate Allocation
Outcome Selection

Study Methods Participants Interventions Outcome Sequence
Concealment

Blinding Data
Reporting Other bias

Generation Assess

Oouble blind Adult px wi
Mukamel RCT ureteral stones 1. Rowatinex 4 cap aiD Expulsion rate Low risk of Uncertain risk Low risk of Low risk of Low risk of Uncertain risk of

(1987) 3weeks <3mm vs 2. Placebo 4 cap QID Tx duration bias of bias bias bias bias bias
follow-up 3-12mm

Double blind

Engelstein RCT Adult px wi 1. Rowatinex 4 cap aiD Low risk of Uncertain risk Low risk of Low risk of High risk of Uncertain risk of
(1992) Average 2 ureteral stones

2. Placebo 4 cap QID
Expulsion rate

bias of bias bias bias bias biasweeks 1mm-12mm
follow-up

RCT Adult px with 1. Control group wi

Sak 1 week and 2 ureteral stones NSAIDs Expulsion rate Low risk of Uncertain risk High risk Low risk of Low risk of Uncertain risk of
(2007) weeks <4mm vs 2. Rowatinex 3cap TID Analgesic bias of bias of bias bias bias bias

follow-up 4-12mm 3. Tamsulosin requirement
0.2mgOO

RCT Adult px with Rowatinex 12
Faragi

30days distal ureteral caplday Expulsion rate
Uncertain High risk of High risk Uncertain Low risk of Uncertain risk of

(2008)
Follow-up stones 2. Alfuzosin 10mg/day Tx duration

risk of bias
bias of bias risk of bias bias bias

included >4mm 3. Rowa+Alfuzocin

1. Tamsulosin

RCT Adult px with
O.4mgOD wi NSAIDs

Expulsion rateAldemir
1Odays distal ureteral 2. Rowatinex 1 cap Analgesic Low risk of Uncertain risk Uncertain Low risk of Low risk of Uncertain risk of

(2011) TID wi NSAIDs bias of bias risk of bias bias bias biasfollow-up stones <10mm
3. Control group wi requirement

NSAIDs

Table 2. Grade criteria summary of findings and quality assessment.

Quality assessment Summary of Findings

Study event rates (%) Anticipated absolute effects

Participants
Publication Overall

Relative effect Riskdifference(studies) Risk of bias Inconsistency Indirectness Imprecision
bias quality of

WthT""""" (95% CI) with TerpeneFollow up evidence Wth Aaoebo Compound!Jug Hsk IMth Aaoebo Corrpound !Jug
(95%CI)

Study population

173 more per99ge
510 per 1000 1000

MODERATE (from 61 more
303 no serious no serious due to risk of 80/157 99/146 RR 1.34 to 311 more)

(4 studies) serious inconsistency indirectness serious undetected bias, (51%) (67.8%) (1.12to 1.61)imprecision, Moderate
dose-response 176 more per

gradient 1000518 per 1000
(from 62 more
to 316 more)

Terpene Compound Drug vs Alpha-blockers for Ureterolithiasis as Medical Expulsive Therapy
Quality assessment Summary of Findings

Study event rates (%) Anticipated absolute effects
Participants Publication Overall Relative effect 1 Rsk difference(studies) Risk of bias Inconsistency Indirectness Imprecision bias quality of Wth Terpene (95%CI) Rsk IMthAlpha IMthTerpene

Follow up evidence Wth Alpha Blockers Corrpound!Jug Blod<ers Corrpound !Jug
(95%en

Study population

E!)gee 1162 fewer per
LOW 1000

due to risk of
773 per 1000 (from 317 fewer

227 no serious bias, 99/128 60/99 RR 0.79 to 46 more)
(3 studies) serious serious indirectness serious undetected

inconsistency. (77.3%) (60.6%) (0.59 to 1.06) Moderate
imprecision,

dose-response 1162 fewer per
gradient 1000

773 per 1000 (from 317 fewer
to 46 more)

36



Terpene Compound Drug as Medical Expulsive Therapy for Ureterolithiasis

Discussion

Terpenes are compounds of chemical substances
constructed from repeating 5-carbon units of
hydrocarbons isoprene. They are constituents of
essential oils and the most prevalent natural products
extracted from plants. Several studies had elucidated
their role in mediating ecological and physiologic
activities.P-" Terpene compounds are known to
provide diuretic, antibacterial, anti-inflammatory,
hyperemic, spasmolytic and analgesic effects.":"
These lypophilic compounds exhibited rapid peak
serum levels with major metabolites excreted mainly
through urine." Hence, they were being used to treat
urological conditions such as urolithiasis, urinary
tract infection and prostatitis.F"

This meta-analysis investigated the efficacy of the
compound drug (31% pinene, 15% camphene, 10%
borneol, 4% anethole, 4% fenchone, 3% cineole in
olive oil) as medical expulsive therapy for
ureterolithiasis.

Pooled effect estimate from the five RCTs showed
that compared to placebo/control group, patients
treated with terpene compound drug had significantly
better ureteral calculi spontaneous expulsion rate. The
finding was considered valid, since this evidence was
generated from homogenous studies with no
publication bias. According to GRADE criteria, the
concluded effect was assessed to have moderate
strength of evidence.

In recent investigations, the most important
factors in facilitating stone passage were the increased
hydrostatic pressure proximal to a calculus and the
relaxation of the ureter in the region of the stone."
Since the terpene compound drug has diuretic and
anti-spasmolytic properties, it was then thought to
have substantial mechanism in facilitating ureteral
calculi passage.F:" As an adjunctive medication to
other urolithiasis treatment procedures, latest data
have also shown that terpene compound has
noteworthy effect in improving stone clearance rate
post extracorporeal shockwave lithotripsy. 31,32

In this analysis, it was noted that greater effect
on stone passage was noted in studies that used
higher dose (4 capsules 4 times per day) 15,16as
compared to those that used a lower dose (1-3
capsules three times a day).17,19However, the use of
higher dosage resulted to higher adverse reaction
rates. The reported adverse effects were minor
gastrointestinal responses such as nausea and
vomiting.

In current guidelines on medical expulsive
therapy for ureterolithiasis, alpha blockers and
calcium channel blockers are the only recommended
agents.v' It is believed that these medications are
able to relax the ureteral muscle but allows peristalsis
to continue, which facilitate stone passage." In this
review, comparison of spontaneous stone expulsion
rate among patients treated with terpene compound
drug versus those given alpha-blockers showed no
significant statistical difference; although sensitivity
analysis showed significant heterogeneity. Inter-
study variability may be due to differences in length
of treatment duration and kinds of alpha-blockers
used by the studies. However, previous
investigations revealed that alpha-blockers are
comparable in terms of efficacy in facilitating stone
passage." Due to a paucity of good quality studies
comparing terpene compound drug with alpha-
blockers or calcium channel blockers, it is difficult
to make any conclusion on the efficacy comparison
between terpene compound drug and alpha-
blockers or calcium channel blockers. Grade
criteria assessment considered this finding as low
quality for recommendation and further large scale
RCT studies dealing on the subject matter are
needed.

Conclusion

The review suggests that terpene compound drug
is effective in augmenting spontaneous passage of
ureterolithiasis with minimal minor adverse effect;
hence it can be recommended for treating
ureterolithiasis conservatively. Since only low quality
evidence is available at present, no definitive
conclusion can be made on the comparative efficacy
of terpene compound drug and alpha-blockers.

References

1. Pearle MS, Calhoun EA, Curhan GC and the UDAP.
Urologic disease in America project: urolithiasis. J Urol
2005; 173: 848-857.

2. Hyams ES, Korley FK, Pham JC, Matlaga BR. Trends
in imaging use during the emergency department
evaluation of flank pain. J Urol 2011; 186: 2270-2274.

3. Teichman JMH.Acute renal colic from ureteral calculus.
N Engl J Med 2004; 350: 684-693.

37



Philippine Journal of Urology December 2012; 22: 2

4. Turk C, Knoll T, Petrik A, Sarica K, Straub M, Seitz C.
Guidelines on urolithiasis. Arnhem, the Netherlands:
European Association of Urology; 2012.

5. EAU / AUA Nephrolithiasis Guidelines Panel. 2007
Guidelines for the Management of Ureteral Calculi.
AUA Education and Research, Inc. 2007.

6. Kallidonis P, Liourdi D, Liatsikos E. Medical treatment
for renal colic and stone expulsion. Eur Urol Supp12011;
10: 415-422.

7. Seitz C. Medical expulsive therapy of ureteral calculi
and supportive therapy after extracorporeal shock wave
lithotripsy. Eur Urol Suppl 2010; 9: 807-813.

8. Geinitz W. The prevention of urinary calculi by
Rowatinex in animal experiments. Munch Med
Wochenschr 1956; 98: 895-897.

9. Asai J, Tsay YC, Miyake K, Makino M. Treatment of
urolithiasis with a terpene preparation, Rowatinex.
Nagoya, Japan: Department of Urology, Nagoya
University; 1959.

10. Bach T. Preclinical and clinical overview of terpenes in
the treatment of urolithiasis. Eur Urol Suppl 2010; 9:
814-818.

II. Higgins JPT, Green S (editors): Cochrane Handbook
for Systematic Reviews of Interventions Version 5.1.0
[updated March 2011]. The Cochrane Collaboration,
2011. Available from www.cochrane-handbook.org.

12. Duval S, Tweedie R. Trim and fill: a simple funnel-plot-
based method of testing and adjusting for publication
bias in meta-analysis. Biometrics 2000; 56: 455-463.

13. Review Manager (Revman) [program]. Nordic Cochrane
Center, Cochrane Collaboration, 2008.

14. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred
reporting items for systematic reviews and meta-
analyses: the PRISMA statement. PLoS Med
2009;6:e1000097.

15. Mukamel E, Engelstein D, Simon D, Servadio C. The
value of Rowatinex in the treatment of ureterolithiasis.
J Urol (Paris) 1987; 93(1): 31-33.

16. Engelstein D, Kahan E, Servadio C. Rowatinex for the
treatment of ureterolithiasis. J Urol (Paris) 1992; 98(2):
98-100.

17. Bak CW, Yoon SJ, Chung H. Effects of an a-blocker
and terpene mixture for pain control and spontaneous
expulsion of ureter stone. Korean J Urol 2007; 48(5):
517-521. [Korean]

38

18. Faragi G, Mullerad M, Rub R, Gremitsky A, Jolkowsky
E, Marazka H, Erlich N. Prospective study comparing
rowatinex, alfuzosin and treatment with both for lower
ureteral stones Eur Urol Suppl 2008; 7(3): 149
[Abstract]

19. Aldemir M, Ucgul YE, Kayigil O. Evaluation of the
efficiency of tamsulosin and rawatinex in patients
with distal ureteral stones: a prospective,
randomized, controlled study. Int Urol N ephrol 2011;
43(1): 79-83.

20. Tholl D. Terpene synthases and the regulation, diversity
and biological roles of terpene metabolism. Curr Opin
Plant Bioi 2006; 9: 1-8.

21. Gershenzon J, Dudareva N. The function of terpene
natural products in the natural world. Nature Chern Bioi
2007; 3: 408 - 414.doi: 10.1038/nchembio.2007.5

22. Cipriani P, Mancini C. Microbiological activity of a
terpene product used in the treatment of urinary
diseases. Gaz Int Mede Chir 1972; 77.

23. Horvath N. The use and effect of the terpenes in
nephrolithiasis. Arztliche Praxis 1963; 15: 1521-1528.

24. Lorenz T, Lorenz J, Szczudlowska-Chelstowska G.
Observations on the treatment of urolithiasis with
essential oils. Pol Tyg Lek 1961; 16: 1608-1612.

25. Stern P, Vukcevic S. On influencing of nephrocalcinosis
in rats. J Uro11960; 53: 59-63.

26. Kohlert C, Rensen van I, Marz R, Schindler G, Graefe
EU, Veit M. Bioavailability and pharmacokinetics of
natural volatile terpenes in animals and humans. Planta
Med 2000; 66: 495-505.

27. AI-Mosawi AJ. Essential oil terpenes: adjunctive role in
the management of childhood urolithiasis. J Med Food
2010;13: 247-250.

28. Echeverrigaray S, Michelim L, Delamare APL,
Andrade CP, Pinto da Costa SO, Zacaria J. The effect
of monoterpenes on swarming differentiation and
haemolysin activity in Proteus mirabilis. Molecules
2008; 13: 3107-3116; DOl: 10.3390/moleculesI3123107

29. Lee CB, Ha US, Lee SJ, Kim SW, Cho YH. Preliminary
experience with a terpene mixture versus ibuprofen
for treatment of category III chronic prostatitis/
chronic pelvic pain syndrome. World JUral 2006; 24:
55-60.

30. Weiss RM. Physiology and pharmacology of the renal
pelvis and ureter. In: Wein AJ (ed) Campbell-Walsh
Urology, vol 3, 10th ed. Philadelphia: Saunders, 2012;
1779-1780.



Terpene Compound Drug as Medical Expulsive Therapy for Ureterolithiasis

31. Romics I, Siller G, Kohnen R, Mavrogenis S, Varga J,
Holman E. Improving stone clearance after
extracorporeal shock wave lithotripsy in urolithiasis
patients by a special terpene combination (Rowatinex):
Results of a placebo-controlled, randomized trial. Eur
Urol Supp12010; 9: 819-825.

32. Djaladat H, Mahouri K,Shooshtary FK,Ahmadieh A.
Effect of rowatinex on calculus clearance after
extracorporeal shock wave lithotripsy. Urol J 2009; 6: 9-
13.

33. Davenport K, Timoney A, Keeley FX. A comparative in
vitro study to determine the beneficial effect of calcium-
channel and alpha (l)-adrenoceptor antagonism on
human ureteric activity. BJU Int 2006; 98: 651-655.

34. Yilmaz E, Batislam E, Basar MM, Tuglu D, Ferhat M,
Basar H. The comparison and efficacy of 3 different
o.l-adrenergic blockers for distal ureteral stones. J Urol
2005; 173:2010-2012.

39


