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SUMMARY 

Functional dyspepsia and irritable bowel syndrome (IBS) are among the most prevalent functional gastrointestinal 
disorders (FGID) and often treated by self-medication. 
To gain insights into experienced effects and tolerability of pharmacy-supported self-medication with Menthacarin, a 
proprietary specified combination of essential oils from Mentha x piperita L. (90 mg WS® 1340) and Carum carvi L. (50 
mg WS® 1520), in pharmacy customers suffering from FGID.
The study was designed as a prospective, observational, multicenter, pharmacy-based cohort study in pharmacy 
customers suffering from dyspeptic complaints, particularly with mild cramps in the gastrointestinal tract, bloating, 
and fullness, who were routinely recommended the commercially available preparation of Menthacarin. Occurrence 
and severity of 13 dyspeptic symptoms were assessed by the modified Gastrointestinal Symptoms Rating Scale (GSRS). 
Patient satisfaction and tolerability were evaluated.
50 customers (mean age 53.8 years) were recruited. After 3 weeks, GSRS total score was reduced from 48.6 ± 17.1 to 
22.8 ± 12.3 points (p < 0.001). In 68.7% of the participating customers, an improvement occurred within the first week 
of Menthacarin administration. Greatest improvements were noted for abdominal pain, bloating, and impression of 
fullness. At study end, 83.3% reported general health state improvement. 44.9% rated the perceived effects as “very 
good” or “good”, 30.6% as “satisfactory”. Tolerability was rated as “very good” or “good” by 83.3% of customers 
and 87.7% of pharmacists. 
These findings suggest the satisfactory and safe applicability of Menthacarin in pharmacy-supported self-medication of 
pharmacy customers suffering from dyspeptic and IBS-related complaints due to FGID.

Impact statement
The results of this pharmacy-based cohort study (a) show significant improvement 
in symptoms of functional gastrointestinal disorders, such as abdominal pain and 
bloating, and improved overall health status after 3 weeks of observational treatment, 
with improvement in pharmacy customers occurring already after one week of taking 
Menthacarin, and (b) suggest the satisfactory and safe applicability of Menthacarin in 
pharmacy-supported self-medication of pharmacy customers suffering from dyspep-
tic and irritable-bowel-syndrome-related complaints due to functional gastrointestinal 
disorders. 
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INTRODUCTION
Functional gastrointestinal disorders (FGID) 
such as irritable bowel syndrome (IBS) and func-
tional dyspepsia (FD) are highly prevalent and 
currently belong to the most common gastroin-
testinal syndromes (1, 2). For Southern Europe, 
pooled prevalences are estimated, for example, 
as 15.0% for IBS (3) and 24% for uninvestigated 
dyspepsia (4). 
FGID is a diagnosis of exclusion and can solely 
be identified by associated symptoms, among 
which chronic abdominal pain and bloating be-
long to the most common (5, 6). The treatment 
is symptom-based and symptoms are usual-
ly chronic and not independent of each other, 
with considerable overlap between the symp-
toms of different FGID (5).
During the last decades, there has been a con-
siderable effort among gastroenterologists to 
find ways to define, evaluate and - most impor-
tantly - appropriately treat the various forms of 
FGID. In the course of the revision of diagnostic 
algorithms, the current criteria, guidelines and 
recommendations of the Rome foundation, re-
cently published as the Rome IV materials (7), 
describe FGID as disorders of gut brain inter-
action and introduce a number of diagnostic 
specifications that - among other issues - aim 
to address the high rate of concomitant IBS and 
FD occurrence (6, 8) and the frequent overlap 
and variability of symptoms in FGID in general. 
According to Rome IV, the main symptom oc-
curring with IBS and FD is chronic or relaps-
ing abdominal pain. In IBS, associated symp-
toms also comprise a change of bowel habit, 
stool consistency and/or frequency, and bloat-
ing: Symptoms must have existed for at least 
6 months prior to diagnosis, with pain having 
occurred at least once a week for at least 3 
months (9). Likewise associated with chronic 
or relapsing abdominal pain, FD presents with 
symptoms located in the upper abdomen, such 

Abbreviations
CI: Confidence interval; FD: Functional dyspepsia; FGID: Functional gastrointestinal dis-
orders; GSRS: Gastrointestinal Symptoms Rating Scale; IBS: Irritable bowel syndrome; 
NDI: Nepean Dyspepsia Index; SD: Standard deviation(s); VAS: Visual analogue scale. 

as impression of fullness, early satiation and 
bloating (5, 7). 
The chronicity or frequent relapsing of the 
symptoms over a long time can lead to seri-
ous reductions in quality of life as well as con-
siderable impairment of social and profession-
al functioning (6), let alone the socioeconomic 
burden implied (2, 10). 
Given the long-term duration of the condition 
as well as the great variety and overlapping of 
symptoms, the need for a safe and efficacious 
therapeutic option applicable in FGID is obvi-
ous. Self-medication is a major issue here, which, 
besides broad-range efficacy, implies the partic-
ular importance of safe application and tolera-
bility of the drug as perceived by the patient. 
It would therefore be helpful to complement 
medical data derived from clinical trials by data 
from self-medication. For this purpose, pharma-
cy-based observational studies - also called nat-
uralistic cohort studies - are a valid and helpful 
research tool (11, 12). They are usually conduct-
ed by physicians. In Germany, they may also be 
carried out by other healthcare professionals, 
e.g., pharmacists, if the medicinal products are 
marketed as over the counter products (13).
Menthacarin1 is a proprietary combination of 
peppermint oil (90 mg WS® 1340) and cara-
way oil (50 mg WS® 1520) with specified qual-
ity. One gastro-resistant capsule, soft, contains 
90 mg Mentha x piperita L., aetheroleum (pep-
permint oil) and 50 mg Carum carvi L., aeth-
eroleum (caraway oil). Menthacarin is available 
in Germany and other European countries in 
pharmacies without prescription. Herbal prepa-
rations such as peppermint (Mentha piperita) 
or caraway (Carum Carvi) have a centuries-long 
successful history in gastrointestinal conditions. 

1 Menthacarin® is the active agent of the product Car-
menthin® bei Verdauungsstörungen (Dr. Willmar 
Schwabe GmbH & Co. KG, Karlsruhe).
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Whereas peppermint oil was proved to act as 
a spasmolytic in gastrointestinal disorders and 
thus be effective in reducing FGID-related ab-
dominal pain (14, 15), caraway fruit and cara-
way oil are acknowledged to be effective in di-
gestive problems with regard to bloating (16), 
to exert antispasmodic effects (17), and to act 
selectively growth-inhibiting on pathogenic in-
testinal bacteria (18). Four double-blind, ran-
domized trials showed that treatment of pa-
tients suffering from functional dyspepsia with 
2 x 1 or 3 x 1 capsules/day Menthacarin was 
significantly more effective than placebo and as 
effective as the prokinetic agent cisapride, re-
spectively (19-22). Favorable treatment effects 
similar to those found for FD patients in the pri-
mary analyses were also shown for concomitant 
IBS-associated symptoms in FD patients (23).
The observational, prospective, pharmacy-based, 
cohort study presented here was conducted to 
gain insight into tolerability as a pharmacy-sup-
ported self-medication in patients with FGID as 
reported by pharmacy customers and pharma-
cists, as well as into patient compliance and ex-
perienced changes in symptom improvement. 

MATERIALS AND METHODS
This study was conducted in 10 pharmacies 
in Germany. As this was a non-interventional, 
open, multi-center, pharmacy-based, post-au-
thorization cohort study, this investigation was 
not subject to an ethics approval. In accor-
dance with the national regulations, notification 
of the study was made to the Federal Institute 
for Drugs and Medical Devices (BfArM) and the 
National Association of Statutory Health Insur-
ance Physicians prior to study start. 
Pharmacy customers aged ≥ 18 years who were 
routinely recommended the commercially avail-
able preparation of Menthacarin due to the rea-
son for the consultation at the pharmacy were 
asked whether they would participate in the co-
hort study. After verbal consent, they were asked 
about demographic data, existing diseases, med-
ical treatment, and drug therapy in a baseline 
survey and the information was documented.

Pharmacy customers who reported to be suf-
fering from dyspeptic complaints, particularly 
with mild cramps in the gastrointestinal tract, 
bloating, and fullness could be involved provid-
ed they had undergone a medical examination 
in the last 12 months to clarify the above-men-
tioned symptoms. Pharmacy customers with a 
medically confirmed organic cause for these 
symptoms, e.g., gastric ulcer, short bowel syn-
drome or biliary tract disease were not included.
The dyspeptic complaints had to be frequently 
relapsing during the last 3 months prior to par-
ticipation. Study eligibility required the occur-
rence of either 3 out of 4 pre-defined symptoms 
related to the upper abdomen or 2 out of 3 
pre-defined symptoms related to the bowel. Re-
garding the upper abdomen, pre-defined symp-
toms were the following symptoms occurring 
independent of meals: frequent eructation with-
out acid taste, impression of fullness, frequent-
ly relapsing nausea and retching impulse, and 
the symptom early satiation already after small 
meals. Regarding the bowel, pre-defined symp-
toms required for study eligibility were increased 
borborygmi, increased bloating associated with 
altered frequency and consistency of stool. 
Pharmacy customers participating in the study 
were asked to follow the instructions in the pack-
age leaflet to daily swallow 1 enteric-coated soft 
capsule in the morning and one at lunchtime, 30 
minutes before meals, and to visit the pharmacy 
again after 3 weeks. Occurrence and severity of 
13 dyspeptic symptoms were assessed by the 
pharmacist at baseline and after 3 weeks of ad-
ministration of the herbal medicinal product. 
Outcome measure was a modified version of 
the Gastrointestinal Symptoms Rating Scale 
(GSRS) (24). Symptom severity was evaluated 
by a visual analogue scale (VAS) covering de-
grees from 0 (not present) to 10 (severe). Also, 
drug tolerability as well as changes of symp-
toms accompanying treatment were evaluated 
by pharmacists and pharmacy customers using 
a scale from 1 (very good) to 5 (poor). Patient 
satisfaction with the treatment was assessed 
on a 5-point health-state scale ranging from 
“much better” to “much worse”. In addition, 
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the pharmacy customers were asked about the 
convenience of dosage form, compliance, and 
willingness of future intake of Menthacarin.
The change in severity of present symptoms 
was evaluated by means of the intraindividual 
differences between the respective values of 
the final visit (after 3 weeks of drug intake) and 
the respective values at the baseline visit. Mean 
values, standard deviations (SD) and 95% con-
fidence intervals (CI) were computed for symp-
tom severity and change. Obtained data were 
analyzed for significance by application of the 
two-sided Wilcoxon signed-rank test. Due to 
the descriptive nature of the analyses, statistical 
significance was assumed for p < 0.05. Adverse 
events were documented. 

RESULTS 
A total of 50 customers (mean age 53.8 ± 13.6, 
68.0% female) were recruited. A total of 48 
questionnaires could be evaluated for effective-
ness and 50 for safety. 
The global FGID symptoms that were rated as 
“impairing“ by most pharmacy customers at 
baseline were “bloating” (in 62% of the patients 
with a mean severity of 6.5±2.8 points as as-

sessed on the GSRS), “impression of fullness” 
(50%, 6.1 ± 2.3), and “abdominal pain” (44%, 
5.6 ± 2.6). The symptoms “early satiation” and 
“eructation” were initially noted in 34% and 40% 
of the patients, respectively. Symptoms related 
to defecation were reported by 26% (“liquid or 
soft stool”) and 28% of the patients (“sudden 
urge to defecate”), respectively, at study start. 
After 3 weeks of Menthacarin intake, the ini-
tially most impairing global FGID symptoms 
“abdominal pain” “bloating”, and “impres-
sion of fullness” showed mean improvement 
rates of 3.2 ± 2.6, 3.2 ± 3.1, and 3.1 ± 2.6 
points, respectively. Mean values of “early sa-
tiation” and “eructation” had decreased by 
2.2 ± 2.5 points and 2.4 ± 2.8 points, respec-
tively, whereas in the defecation-related symp-
toms “liquid or soft stool” and “sudden urge 
to defecate” an average decrease by 1.5 ± 1.9 
points and 1.2 ± 2.0 points, respectively, was 
noted. The overall severity of the 13 symp-
toms assessed decreased during the study, 
which was statistically significant in 12 of the 
symptoms (figure 1). The total GSRS score 
significantly improved from 48.6 ± 17.1 points 
to 22.8 ± 12.3 points (p < 0.0001, two-sided, 
Wilcoxon signed-rank test).

Figure 1. Improvement in gastrointestinal symptoms after 3 weeks 
of Menthacarin intake (mean GSRS score and 95% CI). *p = 0.0134,  
**p < 0.0001; two-sided, Wilcoxon signed-rank test.



S. Noé, F. A. MAlek, B. StrAcke, et Al.

82

At the end of the study, 83.3% of pharmacy 
customers reported an improvement in their 
general health state compared to two weeks 
earlier (figure 2). In 68.7% of all customers 
participating, an improvement occurred within 
the first week of Menthacarin intake. 
10.2% of the participants rated the effective-
ness of Menthacarin as “very good”, 34.7% as 
“good”, and 30.6% as “satisfactory”. This was 
comparable to the pharmacists’ rating (10.2% 
“very good”, 42.9% “good”, 10.2% “satisfac-
tory”) (figure 3). 
83.3% of the pharmacy customers’ and 87.7% 
of the pharmacists’ ratings for tolerability of 
Menthacarin were “very good” or “good” 
(figure 4).
Nearly all participating customers (96%) rated 
the Menthacarin dosage form in capsules as 
“convenient”. Almost 90% of the pharmacy 
customers took the drug as instructed over the 
complete study term. 22.9% of the pharmacy 
customers reported to be symptom-free after 
3 weeks of Menthacarin intake. 73.5% of the 
participating customers stated their willingness 
to administer the drug again in the future, and 
43.8% decided to continue Menthacarin intake 
after the end of the cohort study.
A total of 10 adverse events in 7 pharmacy cus-
tomers were documented, for 3 out of which 
(stomach ache) a relation to Menthacarin could 
not be excluded.

DISCUSSION
Cohort studies in this over-the-counter phar-
macy-based setting have the advantage of 
being able to assess tolerability and effective-
ness of a medication by means of detailed 
questioning of the recipient under real-world 
conditions (25). In this context, the results pre-
sented here show that self-medication with 
Menthacarin carried out under the guidance 
of a pharmacist leads to a relevant improve-
ment and alleviation of FGID-related symp-
toms. During the cohort study, considerable 
improvement in 13 pre-defined symptoms un-
der Menthacarin intake was seen. Out of these 

symptoms, 12 improved significantly, especial-
ly abdominal pain, bloating, and impression 
of fullness.
These findings are in line with effects shown 
for Menthacarin reported earlier: Koch and 
colleagues (26) demonstrated the antifoam-
ing and thus bloating-relieving effects of both 
essential oils, which are largely mediated by 
lowering the surface tension of the gastric or 
intestinal juices. In an investigation of the ef-
fects of an intraduodenal application of both 
essential oils on gastroduodenal motility in 
healthy volunteers, Micklefield and colleagues 
(27) demonstrated a significant decrease in 
frequency and duration of contractions for 
peppermint oil WS® 1340 and a significant re-
duction of the respective contraction ampli-
tudes by caraway oil. These results therefore 
proved the contribution of both active ingre-
dients to the spasmolytic effects of the com-
bined preparation. A similarly relaxing effect 
of both peppermint oil and caraway oil on the 
gallbladder was shown by Goerg and Spilker 
(28), who suggested a synergistic action mode 
with both WS® 1340 and WS® 1520 contribut-
ing to the effectiveness of Menthacarin in an 
amplifying manner. The combination of pep-
permint oil and caraway oil as well as the indi-
vidual substances were also tested in a model 
of post-inflammatory visceral hyperalgesia (29). 
For the combination, a significant effect on the 
sensitivity to pain was shown whereas neither 
peppermint oil nor caraway oil showed signifi-
cant activity when administered individually. 
The considerable reduction in abdominal pain 
during Menthacarin intake shown in the pres-
ent cohort study is of particular relevance as 
this symptom is considered the most common 
symptom in nearly all types of FGID (7). The 
results also show that the FGID symptoms 
stated by the participating pharmacy custom-
ers as particularly impairing at the beginning 
of the study, namely abdominal pain, bloat-
ing and impression of fullness, were among 
the symptoms showing the greatest improve-
ments. These findings are in line with results 
from a placebo-controlled clinical trial which 
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Figure 3. Effectiveness of Menthacarin as evaluated by pharmacy 
customers and pharmacists.

Figure 4. Tolerability of Menthacarin as evaluated by pharmacy 
customers and pharmacists.

Figure 2. Change of individual health state during Menthacarin 
intake compared to two weeks previously as evaluated by 
pharmacy customers.
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show a significant reduction in FD-related pain 
and discomfort scores of the Nepean Dyspep-
sia Index (NDI) after a 4-week administration 
of Menthacarin (22). The findings are also con-
sistent with results reported for a 4-week ap-
plication of Menthacarin showing a reduction 
in pain which is comparable to that achieved 
under the prokinetic agent cisapride (20). Ac-
cordingly, the global effect of the reduction in 
FGID symptom severity as achieved by Men-
thacarin treatment was demonstrated to also 
have a considerable beneficial effect on the 
patients’ quality of life (19, 22). These find-
ings are supported by the results of the pres-
ent study, in which nearly 85% of participating 
customers reported an improvement in their 
general health state. 
An investigation of the long-term effects of 
Menthacarin was conducted as part of an 
open label study part over 11 months follow-
ing up on a clinical trial by May and colleagues 
(19). During this active medication follow-up 
phase which followed the placebo-controlled 
trial phase, comparable treatment effects in 
both the former placebo and the Menthacarin 
groups after 4 months administration could 
be shown (30). The fact that treatment effects 
were comparable in both former randomiza-
tion groups after 4 months suggests an over-
all regulating action of Menthacarin regarding 
FD-specific symptoms over the longer term. 
Moreover, a clinical trial investigating the 
short-term effects of a combination prepara-
tion of caraway oil and L-menthol in FD pa-
tients (31) reported significant improvements 
in FD symptom severity within 24 hours as 
compared to placebo. These findings suggest 
an also short-term effectiveness of the pepper-
mint oil-caraway oil combination which needs 
to be confirmed by further investigations. 
With the prevailing majority of the pharmacy 
customers, and pharmacists’ ratings for toler-
ability of Menthacarin being “very good” or 
“good” and an occurrence of only 3 adverse 
events for which a relation to the study med-
ication could not be completely ruled out, 
the observed safety results also support for-

mer findings from randomized controlled tri-
als (19-22). 
In summary, the current study results derived 
from a “real-world” setting are in accordance 
with the current knowledge on safety and ef-
ficacy of Menthacarin from controlled clinical 
trials. Along with the results of the above-men-
tioned trials and literature reviews, the results of 
the present cohort study suggest Menthacarin 
to be a good alternative option to convention-
al management of abdominal pain in FGID. 
The high level of satisfaction with the dosage 
form of Menthacarin among the participating 
pharmacy customers, the favorable course of 
treatment, and the favorable tolerability rat-
ings seen can be considered the main influen-
tial factors for the high compliance among the 
participating customers seen during the study. 
The fact that about half of the participating 
customers decided to continue Menthacarin 
intake after the end of the study and, more-
over, nearly 75% of the customers considered 
a future use of the herbal drug is not only a 
statement in favor of the drug’s convenience, 
tolerability, and safety but also for its applica-
bility for self-medication in FGID. 

CONCLUSIONS
The results of this pharmacy-based cohort 
study show a significant improvement in a 
broad range of FGID symptoms such as ab-
dominal pain, impression of fullness and bloat-
ing, and improved overall health status after 
a 3-week observational treatment course with 
improvement onset in most participating phar-
macy customers already after 1 week. Men-
thacarin was shown to be well applicable in 
pharmacy-supported self-medication of dys-
peptic complaints due to FGID. 
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