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Influence of a complementary treatment with oral enzymes
on patients with colorectal cancers — an epidemiological retrolective

cohort study

Abstract Purpose: To evaluate the impact of postoper-
ative treatment with an oral enzyme (OE) preparation
given complementary to an antineoplastic therapy in
patients with all stages of colorectal cancer. Methods:
The design of this epidemiological study was a retro-
lective cohort analysis with parallel groups. Design and
conduct of the study were performed to current stan-
dards for prospective, controlled clinical trials. Of a
cohort of 1242 patients with colorectal cancer (docu-
mented in 213 centres), 616 had received complementary
treatment with OE (182 OE only, 405 other comple-
mentary drugs, 29 protocol violators) and 626 had not
received OE (368 control only, 229 other complementary
drugs, 29 protocol violators). Of 1162 patients who had
undergone primary surgery, 526 received adjuvant che-
motherapy and 218 radiotherapy. The median follow-up
time for the OE group was 9.2 months and for the
control group 6.1 months. The primary test criterion of
efficacy for OE treatment was the multivariate effect size
of the changes from baseline of the disease- and therapy-
associated signs and symptoms (nausea, vomiting,
changes in appetite, stomach pain or stomach disorder,
tiredness, depression, memory or concentration disor-
der, sleep disturbance, dizziness, irritability, dyspnoea at
rest, dyspnoea during activity, headache, tumour pain,
cachexia, skin disorders and infections). Tumour-related
events, e.g. death, were evaluated by the number of
events observed and time to event. Safety of treatment
with OE was analysed in terms of number and severity

of adverse events, their duration, treatment and out-
come. Results: A significant reduction in disease-associ-
ated signs and symptoms was observed in patients
treated with OE alone, but not in those receiving OE in
addition to other complementary treatments. Adverse
reactions to chemo- and radiotherapy were diminished
in all patients receiving OE. Analysis of survival did not
demonstrate a reduced number of deaths in the OE
group. However, a trend to prolongation of survival was
demonstrated, particularly in the patients with disease
stage Dukes’ D, in the subgroup receiving OE in addi-
tion to other complementary treatments. Similar but
less-pronounced trends were observed for disease stages
Dukes’ B and C. In the OE group, 21 of 616 patients
(3.4%) experienced OE-associated adverse reactions, all
of them mild to moderate gastrointestinal symptoms.
Conclusion: Complementary treatment of colorectal
cancer patients with OE improves their quality of life by
reducing both the signs and symptoms of the disease and
the adverse reactions associated with adjuvant antineo-
plastic therapies. This epidemiological retrolective co-
hort analysis provides evidence that patients may also
benefit by a prolongation of survival time. OE were
generally well tolerated.
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Introduction

Colorectal cancer is the third most common tumour in
industrialized countries and shows an increasing inci-
dence. Cancer of the colon is a highly treatable and often
curable disease when localized. Surgery is the primary
form of treatment and results in cure in approximately
50% of patients. Adjuvant chemo- and radiotherapy
regimens complete the standard antineoplastic treatment
of colorectal cancer. However, recurrence of the disease
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remains a major problem and often is the ultimate cause
of death [1, 4, 7, 17, 18, 32].

Complementary therapeutic approaches have an im-
portant role to play alongside standard antineoplastic
treatment programmes and include, for example, phy-
toextracts and organoextracts, antioxidant vitamins,
trace elements and oral enzyme (OE) preparations.
While these complementary treatments are not an al-
ternative to the established antineoplastic approaches,
they may provide valuable tools in the optimization of
these therapies [3].

OE preparations have long been available on the
German market, but their mechanism of action in
complementary cancer therapy is not fully understood.
There are a variety of mechanisms by which they are
thought to contribute to antineoplastic efficacy. Orally
administered proteases are known to bind irreversibly to
antiproteinases such as a,-macroglobulin and o;-anti-
trypsin leading to synthesis of antiproteinases. Increased
levels of antiproteinases inactivate other proteinases, e.g.
cathepsins, which are thought to play a role in tumour
development and metastasis. Cysteine proteinases of
plant origin (papain) are known to influence the balance
between proteinase and antiproteinase and as a conse-
quence may also influence tumour metastasis [12, 14].
Furthermore, enzymes are known to interact with the
cytokine network. The binding of proteinases to o,-
macroglobulins leads to the formation of o,-macro-
globulin-proteinase complexes with a high capacity for
binding and clearing cytokines, e.g. IL-1p, IL-6, IFN-y
and TGF-p. TGF-§ promotes immunosuppression in
the host and tumour immune escape thus modulating
tumour growth [31].

Also enzymes reduce TGF-f overproduction at the
levels of mRNA and protein synthesis [8, 20]. Enzymes
also interact with adhesion molecules which play an
important role in tumour development and metastasis.
The modulation or downregulation of adhesion mole-
cules by enzymes has been shown, amongst others, for
B7-1, CD4, CD29, CD44, CD49, CD51, CD54 and
CD58 and this may contribute to their antitumour effi-
cacy [24, 37]. Finally, enzymes influence the levels of
antioxidant enzymes and reactive oxygen molecules. An
increase in the synthesis of antioxidative protective
mechanisms as shown by a small chronic oxidative stress
has been shown in patients with burn injuries [21, 36].
Recently a novel role for extracellular proteases as in-
hibitors of intracellular signal transduction pathways
has been described [23].

These results obtained in both experimental and
preclinical settings support the use of enzymes in ratio-
nal complementary tumour therapy. However, con-
vincing clinical evidence of their efficacy is still limited.
The use of epidemiological methods in collecting and
analysing existing data provides the means not only to
evaluate the safety and efficacy of a particular treatment,
but also to generate hypotheses for the development of
well-designed prospective clinical trials [10, 26]. It is the
goal of the scientific complementary oncology commu-

nity to subject all cancer treatments to critical evaluation
through appropriately designed and conducted clinical
trials. In this paper the use of today’s methodology for
epidemiological studies to assess the efficacy of com-
plementary oral enzyme medication in patients with
colorectal cancer is described.

Methods

Study subjects

A total of 213 study centres were identified in Germany (hospitals,
hospital units with beds at physician’s disposal, specialist practices)
and supplied data on 1242 patients with colorectal cancer, of whom
616 received complementary treatment with an oral enzyme (OE)
preparation (Wobe-Mugos E, MUCOS Pharma, Geretsried, Ger-
many) and 626 were not receiving OE. The criteria for inclusion in
the study cohort were: colorectal cancers of all stages, age 18—
80 years, treatment 1991 to 1997 with OE (OE group) or without
OE (control group) in addition to antineoplastic therapy (primary
surgical treatment; adjuvant systemic chemotherapy, radiothera-
py). Patients could have received other complementary medica-
tions, e.g. physical therapy, phytoextracts or organic extracts, trace
elements or vitamins. For the purpose of the analysis presented
here, they were excluded if they had received another additive en-
zyme therapy, or if a secondary malignancy was present.

Data collection

Prior to data collection the data elements required for the study
were identified and defined in the trial protocol and a case report
form. Data were retrieved by the investigators from the patients’
medical records at the study centres and transferred to standard-
ized case report forms. Data collected included patients demo-
graphic details, characteristics of the tumour disease, treatments,
signs, symptoms and side effects experienced by the patient, and the
course of the disease. Staging of the tumours was reported using the
TNM classification, but, for the purpose of analysis, the stages
were converted to the Dukes’ classification scheme [11]. A clinical
quality assurance audit was carried out by an independent
institution which confirmed that the data were acceptable for the
purpose of a clinical trial.

Study end-points/statistical methods

The study design was a retrolective cohort analysis with parallel
groups [9, 10, 15, 16]. Design and conduct of the study were per-
formed to current standards for prospective, controlled clinical
trials [13, 35]. The primary test criterion of efficacy for OE was the
multivariate effect size of the changes from baseline of the disease-
and therapy-associated signs and symptoms during the period of
observation [19, 33]. The signs and symptoms that were prespeci-
fied as reflecting the quality of life of patients during and after the
adjuvant antineoplastic therapy (radio- or chemotherapy) were:
nausea, vomiting, changes in appetite, stomach pain or stomach
disorder, tiredness, depression, memory or concentration disorder,
sleep disturbance, dizziness, irritability, dyspnoea at rest, dyspnoea
during activity, headache, tumour pain, cachexia, skin disorders
and infections.

Secondary target criteria for evaluation of the efficacy of OE
treatment were the changes in the individual disease- and therapy-
associated signs and symptoms, the final rating of the patients by
the physician as “free of symptoms”, the number of patients with
adverse reactions caused by the adjuvant antineoplastic therapy,
the severity of these events, the changes in the performance and
Karnofsky indexes, body weight, body temperature, tumour-free
status and overall survival time.



The primary end-point relating to drug safety was based upon
the physician’s assessment of tolerability, using a five-point ordinal
scale, after OE treatment. The secondary end-point criterion for
safety was the frequency of adverse drug reactions associated with
OE treatment. The evaluation included the type, number and
severity of the adverse drug reactions.

With respect to statistical analyses the primary end-point (test
criterion) of efficacy was provided by the multivariate Mann-
Whitney statistic (MWS) which was calculated as the effect size of
the symptom change from baseline [19, 22, 33]. The MWS specifies
the probability that a randomly selected patient from the test group
is more free from the signs and symptoms of disease than a ran-
domly selected patient from the control group. The hypothesis test
was performed on the MWS with the multivariate directional si-
multaneous Wilcoxon-Mann-Whitney (WMW) test. Statistical
significance was based on two-sided confidence intervals calculated
for o = 0.05. The base for descriptive and inferential procedures
was the percent change from baseline. The measure of relevance for
defining superiority was the MWS value and the change in percent.
The established MWS benchmarks were: 0.71 “large superiority”,
0.64 “medium-sized (relevant) superiority”, 0.56 “small superiori-
ty”, 0.50 “no difference”, 0.44 ““small inferiority”, 0.36 ““‘medium-
sized inferiority” and 0.39 “large inferiority” [5].

Secondary end-points were described by the MWS. For con-
clusions based on individual symptom results, the Bonferroni
correction for multiple end-points was applied. Time-until-occur-
rence of cancer events was calculated using univariate survival
analysis with the Kaplan-Meier estimator and comparisons were
done using the log-rank test. Safety was determined using logistic
regression for the main criterion and by descriptive analysis for the
secondary criteria.

To further evaluate the reliability of the results a separate
sensitivity analysis of the data based on propensity score matched
pairs was performed [27, 28, 29, 30]. For construction of the
propensity scores the following covariates were used: OE treat-
ment, tumour stage, postoperative response, Karnofsky index at
baseline, time of treatment/observation, age and sex, nature of the
antineoplastic therapy and type of study centre. The propensity
score is a so-called balancing score representing the probability of
allocating a patient to the test drug as a function of his or her
individual characteristics, prognostic factors and the characteris-
tics of the treating centre. The propensity score can be calculated
from the study data by the multivariate logistic regression and is
used for adjusting the results on primary end-points to all relevant
confounding factors by matching, stratification, or regression
techniques. Thus, under optimal circumstances, the adjustment of
the results by propensity score might yield an unbiased estimate of
the treatment effect in nonrandomized observational cohort
studies.

Results
Patients

The original cohort consisted of 1242 patients with
colorectal cancer (total sample for safety evaluation
according to the “intent-to-treat” principle). Of the 1242
patients, 616 were additionally treated with OE, while
626 patients did not receive OE. Excluded from the ef-
ficacy analysis were 58 patients (29 OE group, 29 control
group) who did not comply with the inclusion criteria
(Fig. 1). Of the 1242 patients, 1162 underwent primary
surgery for colorectal cancer, 243 of whom underwent
further surgery, mainly for progressive disease, and 526
received standard adjuvant chemotherapy and 218 re-
ceived radiotherapy. The OE group consisted of 587
patients, of whom 182 received exclusively OE as the
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Total Cohort

N=1.242

OE
Control
N =616
N =626
Subgroup
Subgroup OE-monotherapy control-monotherapy
N =182 N =368
Subgroup
OE—compsl:;i::zfy therapy control-complementary
therapy
N =405 N = 229

Exclusion because of
protocol violation

Exclusion because of
protocol violation

N=29 N=29

Fig. 1 Description of study patients

only complementary treatment (OE-monotherapy sub-
group) and 405 received OE together with other con-
current aftercare measures, such as physical therapy,
phytoextracts or organic extracts, trace elements or
vitamins (OE-complementary therapy subgroup). The
control group consisted of 597 patients without OE
therapy, 368 with no complementary treatment (control-
monotherapy subgroup), and 229 who received
complementary treatment (control-complementary sub-
group). The demographic data, disease characteristics
and treatment modalities for the monotherapy and
complementary therapy subgroups are displayed in
Table 1. For the monotherapy subgroup, significant and
potentially clinically relevant differences between the
treatment groups were found at baseline for the type of
tumour, some symptoms, residual tumour and study
centres. For the complementary therapy subgroup, sig-
nificant and potentially clinically relevant baseline dif-
ferences were found for T-stage, tumour localization and
adjuvant chemotherapy.

Analyses for efficacy were performed separately for
the monotherapy subgroup (550 patients) and the



S58

Table 1 Baseline demographic data, disease characteristics, and treatment modalities

Total group

Monotherapy group Complementary therapy group

OE Control OE Control OE Control

Number of patients 616 626 182 368 405 229
Age (years)

Mean 64.3 67.2 67.4 67.9 62.7 65.2

Range 11.7 11.1 11.3 10.9 11.6 11.1
Weight (kg)

Mean 73.0 72.9 75.7 74.0 72.0 71.3

Range 134 12.5 12.3 12.3 13.6 12.7
Height (cm)

Mean 171.4 179.8 172.0 170.1 171.4 169.7

Range 8.6 8.7 8.2 9.0 8.6 8.4
Males (n) 326 324 112 196 204 116
Dukes’ stage ()

A 113 170 57 100 57 61

B 117 117 50 92 73 32

C 115 114 34 119 143 66

D 125 105 26 40 89 61
Missing 135 100 15 17 43 9
Karnofsky index (%)

Mean 82.2 81.5 83.6 81.6 81.3

Range 159 16.4 15.5 13.9 153
Surgery (n)

Standard 570 592 1 3 353 207

Anus praeter 124 145 34 92 83 45

Anastomosis 74 70 24 33 42 32

Other (unknown) 418 411 124 243 280 152
Median observation time (days) 275 184 259% 153 337° 229
Tumor status after surgery (n)

Complete/partial remission 495 494 149 277 328 198

Minimal response 81 65 24 33 50 26

Other/missing 40 66 9 57 27 5
Standard adjuvant therapy (n)

Chemotherapy 275 251 60 160 210 90

Radiotherapy 91 127 29 90 59 35

Other 420 349 57 184 349 159
Concomitant disease (n) 298 335 69 195 217 123

2QE starting 31 days (mean) after surgery for 184 days (mean)
Y OE starting 153 days (mean) after surgery for 181 days (mean)

complementary therapy subgroup (634 patients). In the
monotherapy subgroup 182 OE patients were compared
with 368 control patients and for the complementary
therapy subgroup 405 OE patients were compared with
229 control patients. The propensity score matched
pairs sensitivity analysis was performed for both sub-
groups separately. For this analysis, the monotherapy
subgroup and complementary therapy subgroup con-
sisted of 137 and 161 evaluable matched pairs, respec-
tively. Safety of the OE treatment was analysed for the
total cohort.

Efficacy

The primary end-point and test criterion of efficacy was
the multivariate effect size (MWS) calculated from the
disease- and therapy-associated signs and symptoms
expressed as severity scores. Comparison was made over
the observation period using the start-points and end-
points. The median follow-up time (surgery to end of
observation) was 275 days in the OE group and
184 days in the control group.

In the monotherapy subgroup, the comparison of
efficacy (effect size of the symptom change from base-
line) between the treatment and control groups resulted
in a MWS of 0.6077 (95% CI 0.5535-0.6619,
P < 0.0001). This result can be interpreted as a small
superiority of OE (Table 2), e.g. a positive influence of
OE on the patients’ quality of life. Analysis of the sec-
ondary end-points revealed similar beneficial effects of
OE in terms of the mean score of symptom change
(MWS 0.6478, 95% CI 0.5898-0.7058, P <0.0001; me-
dium-sized superiority of OE; Table 2). In the OE
group, significantly fewer patients suffered from adverse
reactions due to chemo- or radiotherapy (MWS 0.6721,
95% CI 0.6080-0.7363, P < 0.0001; medium-sized su-
periority of OE). Neither the performance index nor the
Karnofsky index showed significant differences between
the treatments. Among the individual symptoms, OE
favourably influenced the following: nausea, vomiting,
changes in appetite, diarrhoea, tiredness, depression,
memory or concentration disorders, sleep disturbances
and irritability. These results confirm a beneficial effect
of OE monotherapy on disease- and treatment-associ-
ated symptoms.
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The complementary therapy subgroup showed no
differences between treatments for the primary end-
point, the mean score of the symptom change, nor the
physician’s judgement of patients as being ‘“‘free of
complaints”. Similarly, neither the performance index
nor the Karnofsky index showed significant differences
(Table 2). In the OE group, as compared with the con-
trol group, however, significantly fewer patients suffered
from adverse reactions due to chemo- or radiotherapy
(MWS 0.5880, 95% CI 0.5246-0.6514, P = 0.0062; small
superiority of OE). These results indicate a lack of
efficacy in terms of disease symptoms, but a clinically
relevant efficacy in terms of the treatment-associated
symptoms in the complementary therapy group.

Sensitivity analyses for efficacy

After multivariate adjustment of the test results for
possible influences of the oncological basic therapy
(chemo- or radiotherapy), disease stage, postsurgical
tumour status and patients’ age, the results remained
comparable with the nonadjusted data. Consequently, in
the present analysis the efficacy results were not signifi-
cantly influenced by the potential confounding criteria
(covariates) and therefore can be interpreted as consis-
tent and unbiased by confounding (data not shown).

OE therapy

Long-term treatment with OE was found to be more
efficient than an interval or acute therapy (data not
shown). The dose used most frequently was the recom-
mended dosage of two tablets three times per day. Pa-
tients were also treated with higher doses (up to 40
tablets per day) which were tolerated without problems.
Measurable effects of the therapy such as alleviation of
the signs and symptoms of disease and a reduction in the
adverse reactions to the radio- and chemotherapy were
observed within weeks (data not shown).

Sensitivity analyses with propensity score
matched pairs

The multivariate matching by propensity scores led to a
considerably smaller evaluable sample size than the total
sample. Nevertheless, a good correlation between the
results of the primary analysis and the propensity score
matched pairs analysis on efficacy was found (Table 3).
For the monotherapy subgroup a significant and clini-
cally relevant difference in favour of OE could be con-
firmed particularly for the symptoms nausea, tiredness,
depression and sleep disturbances.

Survival analysis

The median follow-up time was 9.2 months for the OE
group and 6.1 months for the control group. The total

number of tumour events was not significantly different
between the treatment groups. A comparative analysis
between the monotherapy subgroup and complementary
therapy subgroup based on Kaplan-Meier estimate and
Cox regression analyses indicated a trend to prolonga-
tion of survival as a result of OE treatment in the
complementary therapy subgroup, particularly with
disease stage Dukes’ D. The median survival time for
patients in the OE group was 34.1 months, as compared
with 14.5 months in the control group patients
(Prog-rank = 0.0025; Fig. 2A). Similar but less-pro-
nounced trends were observed for disease stages Dukes’
B and C. Sensitivity analysis of survival by Kaplan-
Meier estimate and Cox regression analyses based on the
propensity score matched pairs confirmed this finding
(Fig. 2B).

Safety

Antineoplastic therapy was significantly better tolerated
in patients receiving OE, either alone or in combination
with other complementary therapies, than in those re-
ceiving control therapy without OE (Table 2). For the
monotherapy group a medium-sized superiority of OE
was found (MWS 0.6721, 95% CI 0.6080-0.7363,
P < 0.0001) and for the complementary therapy group
the superiority of OE was small (MWS 0.5880, 95% CI
0.5246-0.6514, P = 0.0062).

The primary end-point of OE safety was the physi-
cian’s judgement on overall tolerance and treatment
with OE was rated “very good”. As the secondary end-
point, the total number of OE-associated adverse reac-
tions was analysed (Table 2). Table 4 shows a list of all
adverse reactions reported. In the OE group, 108 ad-
verse reactions were reported overall. Of these, 51 were
associated with chemotherapy, 20 with radiotherapy, 16
with other reasons and 21 with the OE treatment. In the
control group, a total of 296 adverse reactions were
reported. Of these, 104 were associated with chemo-
therapy, 101 with radiotherapy, 19 with surgery and 72
with other unclear reasons. Thus, in the OE group, 21 of
616 patients (3.4%) experienced OE-associated adverse
reactions, all of them reported as mild to moderate
gastrointestinal symptoms. In two patients the dose
of OE had to be reduced and in one patient OE were
discontinued because of intolerance. Consequently, in
colorectal cancer patients OE was generally well
tolerated.

Discussion

This epidemiological cohort study provides evidence
that patients with colorectal cancer benefit from receiv-
ing OE therapy complementary to the standard
antineoplastic therapy. The general condition of the
patients receiving OE as the only complementary
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Table 3 Result of end-point criteria: comparison of the total sample analysis with the sensitivity analysis using propensity score matched

pairs

Total sample analysis

Propensity score matched pairs

Valid, OE/ Results Mean P-value Valid Results Mean P-value
control (n) (OE/control) difference (two- pairs (n) (OE/control) difference (two-
sided)* sided)*
Monotherapy group
Efficacy criteria
Efficacy (% all symptoms relieved) 176/338 52.8/44.4 8.40 0.0798 125 54.4/48.0 6.60 0.080
Mean symptom score change 166/327 3.05/3.86 -0.81 <0.0001 113 2.88/3.87 -0.99 0.000
Adverse reaction reduction 91/184 63.7/34.2 29.50 <0.0001 38 63.2/26.3 36.90 0.001
“very large” (%)
Performance index (mean change)  182/368 -0.03/+0.11 -0.14 0.0071 118 -0.21/+04 -0.61  0.001
Karnofsky index (mean change) 149/297 -1.6/-1.48 0.12 0.0845 93 +0.59/-3.3 -3.89 0.239
Safety criteria
Safety rated “excellent” (%) 179/296 78.2/32.8 45.40 <0.0001 112 75.9/25.0 50.90  0.000
Frequency of adverse reactions (%) 166/341 7.2/34.0 -26.80 <0.0001 114 7.9/32.5 —24.60 0.000
Complementary group
Efficacy criteria
Efficacy (% all symptoms relieved) 398/227 37.2/33.0 4.20 0.0138 156 36.0/34.2 1.80  0.002
Mean symptom score change 357/208 3.69/3.71 —-0.02 0.8727 128 3.64/3.74 -0.10  0.412
Adverse reaction reduction 175/94 65.1/53.2 11.90 0.0062 32 29.8/24.8 5.00 0.936
“very large” (%)
Performance index (mean change)  302/167 +0.38/+0.54 -0.16 0.1938 149 +0.05/+0.25 -0.20  0.142
Karnofsky index (mean change) 383/201 -0.41/-3.06 2.65 0.4003 128 -1.11/-3.44 2.33 0.288
Safety criteria
Safety rated “‘excellent” (%) 397/221 66.8/53.4 13.40 <0.0001 156 67.1/52.8 14.30  0.001
Frequency of adverse reactions (%) 385/224 12.2/15.6 -3.40 0.2679 153 11.8/13.0 -1.20 0.862

#Wilcoxon-Mann-Whitney

treatment was improved as determined by a reduction in
the signs and symptoms of the disease and its treatment.
In addition, a statistically significant and clinically rele-
vant reduction in typical disease- and therapy-associated
signs and symptoms was observed. In particular, the
frequency and severity of the adverse reactions caused
by radiotherapy and chemotherapy were significantly
reduced. Such a reduction in adverse events associated
with the standard antineoplastic therapy is an accepted
and important goal in the therapy of these patients.
Thus, by the addition of OE to standard treatment
regimens the quality of life of colorectal cancer patients
could be substantially improved.

The present data collected on 1242 patients included a
variety of different complementary care schemes includ-
ing physical therapy, phytoextracts or organic extracts,
trace elements or vitamins combined with OE. In the
absence of a rationale in most cases, it is of interest to gain
more information on the efficacy of individual drugs so as
to eventually develop recommendations on which drugs
should be used and how they should be used. The analysis
of the large body of data by observational studies is a
sensitive and valid approach to achieving this goal. It has
been shown recently that the results of well-designed
observational studies are neither consistently larger than
nor qualitatively different from those obtained in
randomized, controlled trials [2, 6]. Studies such as these
can be used to generate hypotheses for the development
of controlled prospective randomized clinical trials.

In this study, for the complementary therapy sub-
group it was not possible to discriminate between the

effects of OE and the effects of other complementary
care drugs. In contrast, in the OE group as compared
with the control group significantly fewer patients suf-
fered from adverse reactions due to chemo- and radio-
therapy. These results indicate a lack of efficacy in terms
of disease symptoms, but a substantial efficacy in terms
of the treatment-associated symptoms in the comple-
mentary therapy group. One possible explanation is that
other complementary drugs do have a similar efficacy to
that of OE and by adding OE no better efficacy can be
achieved. Another explanation could be that by adding
other complementary drugs to OE the efficacy of OE is
compromised. Unfortunately, it was not possible to gain
further insight as a descriptive analysis of the subgroups
control-monotherapy vs control-complementary (data
not shown) revealed that the two groups were not
comparable at baseline (complementary group more
severe). In addition, OE but not the other complemen-
tary drugs had an influence on tumour events. The
results suggest that the recurrence- and metastasis-free
survival as well as the overall survival time were pro-
longed in the OE group but the data did not achieve
significance. These results, however, have to be verified
further since the observation time (6 to 9 months) was
short. Therefore, the present results can only be
regarded as a trend.

The results of this retrolective cohort study are in
good agreement with the results of a small placebo-
controlled prospective pilot study with 60 patients suf-
fering from colorectal cancer of stages Dukes’ B and C
[25]. Patients underwent surgery and received adjuvant
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Fig. 2 A Survival curves for colorectal cancer patients receiving
OE and complementary drugs and for controls. Kaplan-Meier
analysis for Dukes’ D, Log-rank statistic P = 0.0025, median
survival time OE group 34.1 months (censored events 17/51
33.3%), control 14.5 months (censored events 23/49 46.9%).
B Survival curves for colorectal cancer patients receiving OE and
complementary drugs and for controls. Multivariate Cox propor-
tional hazard regression for all Dukes’ stages combined, adjusted
for demographic and disease risk factors (confounders); OR
adjusted 0.5483, 95% CI = 0.3259 — 0.9222, Pw.q = 0.035, black
bars control; shaded OE

chemotherapy with 5-fluorouracil and levamisole. In
addition, 30 patients were treated with OE and 30 pa-
tients received placebo. Quality of life was significantly
improved in the OE group, which also showed fewer
metastases. A Kaplan-Meier plot revealed a significantly
higher number of relapse- and metastases-free survivors
in the OE group after approximately 30 months of fol-
low-up. The results of this pilot study as well as the
results of the present epidemiological cohort study were
considered for the design of a current ongoing larger
controlled prospective study investigating the effect of
OE in colorectal cancer patients of Dukes’ stages B and
C, undergoing surgery and receiving chemotherapy with
5-fluorouracil and levamisole.

The drugs used in the standard antineoplastic treat-
ment of colorectal cancer produce a number of un-
pleasant side effects and additional treatments that

Table 4 Number and type of adverse events in the total cohort
(organ systems according to reference 34)

Adverse events

OE group Control group
(n = 616) (n = 626)

Patients with adverse events
Total
More than one event

59 (9.5%)
20 (3.2%)

151 (24.1%)
71 (11.3%)

Gastrointestinal system disorders 84 184
Skin and appendages disorders 3 57
CNS disorders 9 21
Respiratory disorders 2
Haematological toxicity 3
Cardiovascular disorders 4 1
Allergy 1
Pain 3 1
Coagulation disorders 3
General status reduced 1 4
Infections 1 4
Urogenital disorders 1 6
Immune status 1
Metabolic disorders 1
Others 2 7
Total 108 296

improve the quality of life of the patients through alle-
viation of their discomfort may be a beneficial option if
the treatment does not compromise the antineoplastic
action of their chemotherapy. The results presented here
suggest that treatment with OE not only improves
patients’ quality of life but also may lead to an
improvement in their survival time. Tolerability of the
complementary treatment with OE was excellent and
only a low rate of mostly mild side effects were recorded.
Thus treatment with OE can be evaluated as being safe.
Therefore, OE represents a promising complementary
therapy option for the treatment of colorectal cancer
that has to be verified in prospective randomized trials.
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