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SUMMARY

Background: The treatment of cancer patients with mistletoe extract is said to
prolong their survival and, above all, improve their quality of life. We studied
whether the quality of life of patients with advanced pancreatic cancer could be
improved by mistletoe extract.

Method: An open, single-center, group-sequential, randomized phase Il trial
(ISRCTN70760582) was conducted. From January 2009 to December 2010, 220
patients with locally advanced or metastatic pancreatic cancer who were receiving
no further treatment for pancreatic cancer other than best supportive care were
included in this trial. They were stratified by prognosis and randomly allocated
either to a group that received mistletoe treatment or to one that did not. Mistletoe
extract was given in escalating doses by subcutaneous injection three times a
week. The planned interim evaluation of data from 220 patients indicated that
mistletoe treatment was associated with longer overall survival, and the trial was
terminated prematurely. After termination of the study, the results with respect to
quality of life (assessed with the QLO-C30 scales of the European Organisation for
Research and Treatment of Cancer) and trends in body weight were evaluated.

Results: Data on quality of life and body weight were obtained from 96 patients
treated with mistletoe and 72 control patients. Those treated with mistletoe did
better on all 6 functional scales and on 7 of 9 symptom scales, including pain (95%
confidence interval [CI] —29 to —17), fatigue (95% Cl —36.1 to —25.0), appetite loss
(95% Cl —51 to —36.7), and insomnia (95% Cl —45.8 to —28.6). This is reflected by
the trend in body weight during the trial.

Conclusion: In patients with locally advanced or metastatic pancreatic carcinoma,
mistletoe treatment significantly improves the quality of life in comparison to best
supportive care alone. Mistletoe is an effective second-line treatment for this
disease.
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F or patients with pancreatic carcinoma who can-
not tolerate first-line treatment as specified in
the S3 guideline recommendations (1) or who de-
cline to undergo such treatment, best supportive care
is often the only available therapeutic option (2-5).
Second-line treatment for these patients must be very
well tolerated and should not only prolong survival,
but also improve the quality of life (6).

Prolongation of survival and improvement of the
quality of life are the two goals of mistletoe treat-
ment. Mistletoe is well tolerated, even in high doses
(7), but a Cochrane Review found inadequate evi-
dence to document its efficacy (8). In a critical
evaluation of this review, however, it was pointed
out that the review ignored 14 previously published
studies providing grade I and II evidence on sur-
vival, tumor behavior, and quality of life (Kienle, G.
S. and Kiene, H. Comment on “Mistletoe therapy in
oncology” [Cochrane-Review 2008]; Web/URL:
www.ifaemm.de/Abstract/PDFs/GKO08_2.pdf). A
later retrospective study of mistletoe treatment for
pancreatic carcinoma yielded further evidence of its
efficacy (9).

In this prospective, randomized trial, we investi-
gated the efficacy of mistletoe monotherapy on the
survival and quality of life (QoL) of patients with
locally advanced or metastatic pancreatic carcinoma.

Such trials, if conducted in countries where
mistletoe extracts are approved or registered, are
bound to meet with difficulties in recruitment and
compliance (10), because the physicians and patients
already have a clear preference. In Serbia, however,
mistletoe extracts are unknown and unavailable, and
we were able to carry out this trial there without any
problem with respect to recruitment.

The analysis of overall survival (the primary
endpoint of the trial), undesired events, and disease-
related symptoms has been published elsewhere (11).

Methods
This randomized, prospective, open phase III trial was
conducted in accordance with the Declaration of
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Demographic and clinical characteristics of patients with locally advanced or metastatic pancreas carcinoma who were
or were not able to attend at least one follow-up visit (the evaluable and non-evaluable populations, respectively), at
baseline.
Patient characteristics Mistletoe treat- Control Mistletoe treat- Control
ment (14 pts.) (38 pts.) ment (96 pts.) (72 pts.)
s male 7 (50.0%) 26 (68.4%) 58 (60.4%) 37 (51.4%)
ex
female 7 (50.0%) 12 (31.6%) 38 (39.6%) 35 (48.6%)
<65 7 (50.0%) 22 (57.9%) 64 (66.7%) 34 (47.2%)
Age (years)
> 65 7 (50.0%) 16 (42.1%) 32 (33.3%) 38 (52.8%)
Ethnicity Caucasian 14 (100%) 38 (100%) 96 (100%) 72 (100%)
E— 0-1 3(21.4%) 4 (36.8%) 53 (55.2%) 42 (58.3%)
2-4 11(78.6%) 4 (63.2%) 43 (44.8%) 30 (41.7%)
Il 4 (28.6%) 17 (44.7%) 53 (55.2%) 47 (65.3%)
UICC stage*®
I\ 10 (71.4%) 21(55.3%) 43 (44.8%) 25 (34.7%)
unfavorable 10 (71.4%) 2 (57.9%) 45 (46.9%) 34 (47.2%)
Prognostic group
favorable 4 (28.6%) 6 (42.1%) 51 (53.1%) 38 (52.8%)
no 2 (14.3%) 6 (15.8%) 4(4.2%) 3 (4.2%)
Operation*®
yes 12 (85.7%) 32 (84.2%) 92 (95.8%) 69 (95.8%)
head 7 (50.0%) 18 (47.4%) 51 (53.1%) 38 (52.8%)
body 1(7.1%) 4(10.5%) 11 (11.5%) 8 (11.1%)
tail 2 (14.3%) 1(2.6%) 5 (5.2%) 2 (2.8%)
Affected part of the pancreas
head and body 1(7.1%) 6 (15.8%) 17 (17.7%) 12 (16.7%)
body and tail 3(21.4%) 9 (23.7%) 11 (11.5%) 12 (16.7%)
head. body. and tail 0 (0%) 0 (0%) 1(1.0%) 0 (0%)
3 2(14.3%) 1(2.6%) 0(0%) 0(0%)
TNM (T) 4 12 (85.7%) 37 (97.4%) 95 (99.0%) 72 (100%)
X 0(0%) 0(0%) 1(1.0%) 0 (0%)
0 0 (0%) 0 (0%) 0 (0%) 1(1.4%)
TNM (N) 1 2 (14.3%) 2 (5.3%) 2 (12.5%) 11 (15.3%)
X 12 (85.7%) 36 (94.7%) 4 (87.5%) 60 (83.3%)
0 4 (28.6%) 17 (44.7%) 53 (55.2%) 47 (65.3%)
TNM (M)*
1 10 (71.4%) 21(55.3%) 43 (44.8%) 25 (34.7%)
no 6 (42.9%) 19 (50.0%) 9 (61.5%) 55 (76.4%)
Hepatic metastases*
yes 8 (57.1%) 19 (50.0%) 7 (38.5%) 17 (23.6%)

Asignificant effect of the variable in question on inclusion in the QoL population is indicated by *(p < 0.05) or **(p<0.01) (logistic regression with an interaction factor
between the variable in question and treatment group). No significant interactions were found between the variables and the treatment groups.
*ECOG. Eastern Cooperative Oncology Group (performance scale); UICC. Union for International Cancer Control; TNM. TNM classification of the UICC.

Helsinki and with the approval of the central ethics
committee of the First Surgical Clinic of the Clinical
Centers of Serbia (CCS) and the of Serbian approval
authority, in the department of hepatobiliary diseases
of the CCS in Belgrade. All patients were fully in-
formed by the trial physician and gave their written
consent to participation. This trial is registered in the
Current Controlled Trials database with the
registration number ISRCTN70760582.

The group-sequential design of the trial included a
planned initial interim assessment of overall survival
and drug safety after the inclusion of the first 220 pa-
tients, to be carried out by an independent committee
of assessors (Independent Data Monitoring Commit-
tee, IDMC). The IDMC recommended the early ter-
mination of the trial and publication of its findings
because of the demonstrated efficacy of mistletoe
treatment.
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Baseline values (mean t standard deviation) of the EORTC-QLQ-C30 scale values of patients with locally advanced
or metastatic pancreatic cancer who were or were not able to attend at least one follow-up visit
(i.e., respectively, the evaluable population, with 96 patients treated with mistletoe and 72 control patients,
and the non-evaluable population, with 14 patients treated with mistletoe and 38 control patients).*
Non-evaluable Evaluable Factor for Evaluable
population population inclusion in the population,
EORTC scale evaluable mistletoe therapy
population vs. control
Mistletoe treatment |  29.2 +741 320 +11.6
Global quality of health 0.0385 0.1531
Control 294 +116 348 +13.2
Mistletoe treatment | 56.0 +19.2 63.0 +18.0
Role functioning 0.7597 0.8847
Control 62.3 +204 63.4 +17.8
Mistletoe treatment | 58.3 +224 61.5 +21.0
Social functioning 0.6133 0.2540
Control 67.1 +221 65.0 +194
Mistletoe treatment | 71.4 + 221 73.1 +214
Cognitive functioning 0.8804 0.6199
Control 75.4 +23.2 74.8 +21.8
Mistletoe treatment |  71.9 +13.4 76.7 +12.8
Physical functioning 0.1265 0.7715
Control 71.1 +16.1 76.0 +15.3
Mistletoe treatment | 71.4 +21.1 75.1 +19.7
Emotional functioning 0.6903 0.1408
Control 80.8 +18.8 79.4 +17.9
Mistletoe treatment | 52.4 +18.3 48.1 +17.9
Pain 0.3786 0.9120
Control 51.3 +17.9 484 +15.9
Mistletoe treatment = 50.0 +13.6 48.0 +16.7
Fatigue 0.5534 0.5467
Control 485 +18.9 46.6 +14.8
Mistletoe treatment | 42.9 +24.2 37.2 +21.6
Appetite loss 0.3954 0.3066
Control 377 +27.0 33.8 +20.6
Mistletoe treatment = 40.5 +23.3 39.2 +22.7
Financial problems 0.9385 0.0375
Control 31.6 +26.8 31.9 +22.0
Mistletoe treatment | 35.7 +27.6 30.6 +25.0
Insomnia 0.3413 0.5266
Control 23.7 +26.7 28.2 +221
Mistletoe treatment | 15.5 +13.8 13.4 +14.2
Nausealvomiting 0.5058 0.5229
Control 12.7 +17.5 14.8 +14.7
Mistletoe treatment 0.0 +0.0 24 +8.7
Diarrhea 0.6498 0.0517
Control 0.9 +54 0.5 +39
Mistletoe treatment 0.0 +0.0 0.7 +438
Constipation 0.9883 0.1584
Control 0.0 +0.0 0.0 +0.0
Mistletoe treatment 0.0 +0.0 0.0 +0.0
Dyspnea - -
Control 0.0 +0.0 0.9 +79

*The function scales are arranged in increasing order of baseline values, and the symptom scales in decreasing order. A significant influence of any particular
variable on inclusion in the QoL population was determined with the aid of logistic regression with the variable in question and the interaction between this variable
and the treatment groups (factor for inclusion in the evaluable population). The two treatment groups within the evaluable population were compared with a t-test.
Effects that could not be estimated because a factor was too weak are designated with a dash.

EORTC QLQ-C30. European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30;

SD, standard deviation.
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Patients
Potential participants in the trial from across Serbia
were identified in the weekly oncological consul-
tations of the CCS. Patients with inoperable locally
advanced or metastatic pancreatic carcinoma were
referred to the trial director for assessment of their
eligibility if they were not treated with any form of
chemotherapy (gemcitabine or other) because
chemotherapy was not medically recommended or
was declined by the patient, or if any of the follow-
ing criteria were met:

® Eastern Cooperative Oncology Group (ECOGQG)

performance status > 2

® bilirubin > 50 pmoL/L

® transaminases > 100 U/L

® leukocyte count > 10.0 x 10°
The decision of the CCS consultation service was
considered final.

The inclusion criteria were as follows:

® [ocally advanced or metastatic pancreatic carci-
noma (Union for International Cancer Control
[UICC] stage III/IV)
age > 18 years
written consent
any type of prior treatment was allowed
unsuitability for, or unwillingness to undergo,
any other type of cancer treatment

® [eukocyte count > 3000/mm?

® platelet count > 100 000/mm?

The main exclusion criteria were the following:

® life expectancy < 4 weeks

® weight loss of > 20% in the past 6 weeks

® brain metastases
Patients who met all inclusion criteria and none of
the exclusion criteria were included in the trial.

During the trial, all patients received best support-
ive care (BSC), which was delivered by the trial
physicians. The nature of BSC was determined in the
trial center; it consisted of the symptomatic treat-

Changes in body weight relative to baseline (in percent; mean +
standard deviation) in patients with locally advanced or metastatic
pancreatic cancer who underwent at least one follow-up exami-
nation (96 patients were treated with mistletoe, and 72 control
patients were not). The percent changes from baseline were con-
sistently different between the two groups in the mixed model both
with and without interactions as well as in non-parametric, stratified
analyses.

ment of pain, nausea, vomiting, and dyspepsia and
was individually adapted at each of the patient’s
visits (in Months 1, 2, 3, 6, 9, and 12).

In addition, patients in the mistletoe-extract group
were treated three times per week, every week for
the duration of the trial (up to one year), with sub-
cutaneous injections of 1 ml of mistletoe extract. The
injections were given by the patients themselves or
by family members, or else by personnel in local
treatment centers. The mistletoe extract used was
identical to Iscador Qu, a commercially available
extract of Viscum album (L.) quercus (manufacturer:
Weleda AG, Arlesheim, Switzerland). Iscador is
approved for subcutaneous administration for the
adjuvant and palliative treatment of cancer, alone or
in combination with conventional treatment, in Ger-
many, Switzerland, Austria, Sweden, and Georgia,
and it is a registered homeopathic drug in Italy,
France, and the United Kingdom (12). In this trial, it
was given initially in two injections of 0.01 mg
mistletoe extract each, followed by two of 0.1 mg,
five of 1 mg, five of 2 mg, eight of 5 mg, and finally
by the constant target dose of 10 mg per injection
over the remaining duration of the trial.

Hypotheses, calculation of case numbers,

stratification, and randomization

The primary endpoint of the trial was overall sur-
vival; quality of life was a secondary endpoint. An
improvement in both endpoints with mistletoe, com-
pared to control treatment, was expected a priori. On
the basis of earlier trial data on mistletoe treatment of
pancreatic carcinoma (9, 13), it was estimated that
this trial would need to include 214 patients per
group, or 173 patients per group without drop-outs, to
demonstrate a survival advantage for mistletoe treat-
ment (11). Patients were randomly allocated to the
two groups (mistletoe and control) in a 1:1 ratio after
stratification according to their prognosis, which was

Deutsches Arzteblatt International | Dtsch Arztebl Int 2014; 111: 493-502
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Changes on the 15 quality-of-life scales of the EORTC-QLQ-C30 questionnaire relative to baseline (mean + standard deviation) in patients with locally
advanced or metastatic pancreatic cancer who underwent at least one follow-up examination. 96 patients were treated with mistletoe, and 72 control patients were
not. The increasingly pale connecting lines are meant to represent the diminishing number of patients, as seen in Table 4. The related data tables, along with a further
representation stratified by time of death with corresponding data tables, can be found in the eSupplement, as can the raw data for the Figures.
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Estimated values (Mean and 95% confidence interval) for differences between the mistletoe treatment and control groups
of patients with locally advanced or metastatic pancreatic cancer with respect to mean differences from the baseline
in EORTC-QLQ-C30 scale variables and relative body weight
Mixed model
EORTC scale Mean p-value p-value for interaction
[95% ClI] for treatment “visit x treatment”
without interaction with interaction
. 26.1
Global quality of health [22.7: 29.6] <0.001 <0.001 <0.001
- 17.8
Role functioning [11.9: 23.6] <0.001 <0.001 <0.001
. - 1.4
Social functioning [4.72:18.16] 0.004 <0.001 0.506
L A 18.7
Cognitive functioning [11.8; 25.6] <0.001 <0.001 0.016
. - 22.3
Physical functioning [17.6: 27.1] <0.001 <0.001 <0.001
. - 19.5
Emotional functioning [13.6; 25.4] <0.001 <0.001 0.045
. -23.0
Pain [29.0; 17.0] <0.001 <0.001 <0.001
. -30.6
Fatigue [-36.1; -25.0] <0.001 <0.001 <0.001
. —43.9
Appetite loss [-51.0; ~36:7] <0.001 <0.001 0.031
. . -15.6
Financial problems [-23.1:-8.2] <0.001 <0.001 0.626
. -37.2
Insomnia [-45.8; ~28.6] <0.001 <0.001 <0.001
i -10.9
Nausea/vomiting [-16.0; -5.9] <0.001 <0.001 <0.001
] -4.5
Diarrhea [7.3:-17] 0.005 <0.001 0.028
L -1.3
Constipation [-2.8;0.1] 0.140 0.026 0.121
-0.8
Shortness of breath (2.5, 0.8] 0.320 0.339 0.040
Body weight 8.56
[% change relative to baseline] [7.0; 10.0] <0.001 <0.001 <0.001

The function scales are arranged in increasing order of baseline values, and the symptom scales in decreasing order. The main analysis is the mixed model, without
any interaction between trial treatment and visits; sensitivity analyses are the mixed model with interaction, stratified by the timepoint of the last regular follow-up
visit. For each individual analysis, the p-values of the quality-of-life scales were adjusted for multiple testing with the Bonferroni-Holm correction.

EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; Cl, confidence interval.

rated as either good or poor. A poor prognosis was as-
signed if at least two of the following criteria were
met: UICC =1V, age > 65 years, ECOG > 2 (eFigure).
Separate randomization lists with variable block sizes
(4, 6, and 8) were generated for each prognosis group,
and the opaque, sealed envelopes containing
randomization assignments were stored at the study
headquarters.

Statistical methods
The multiple dimensions of quality of life were
assessed with the basis questionnaire of the Euro-

pean Organisation for Research and Treatment of
Cancer (EORTC QLQ-C30), Version 3.0, in its
validated Serbian version. Patients filled out the
questionnaire themselves, or with the aid of the trial
nurse, upon enrollment in the trial and before each
visit in Months 1, 2, 3, 6, 9, and 12. The question-
naires were not evaluated until the end of the trial.
The EORTC QLQ-C30 has 15 scales: five functional
scales, nine symptom scales, and a scale for the
patient’s global quality of health. The scale values
were calculated as specified in the EORTC-
QLQ-C30 manual (14), and the results were

Deutsches Arzteblatt International | Dtsch Arztebl Int 2014; 111: 493-502



TABLE 4

The number of questionnaires filled out and returned by the 220 patients with locally advanced or metastatic pancreatic
cancer who received mistletoe therapy or were in the untreated control group
Visit no. Timepoint Planned Actual time- | Notreturned | Drop-outs* Number of Number of
(month) timepoint point of visit | because of questionnaires | questionnaires
(day) (Day) death expected received
Control
1 0 0 0-0 0 0 110 110 (100%)
2 1 31 19-69 7 0 103 72 (70%)
3 2 61 50-12 48 0 62 54 (87%)
4 3 92 84-131 69 0 41 32 (78%)
5 6 183 164-203 94 0 16 11 (69%)
6 9 275 260-279 103 2 5 3 (60%)
7 12 365 - 105 3 2 0(0%)
Mistletoe treatment
1 0 0 0-0 0 0 110 110 (100%)
2 1 31 21-56 2 1 107 96 (90%)
3 2 61 49-89 26 1 83 76 (92%)
4 3 92 78-143 39 1 70 62 (89%)
5 6 183 169-238 67 2 41 34 (83%)
6 9 275 240-328 81 2 27 23 (83%)
7 12 365 363-425 91 0 19 17 (89%)

*3 patients dropped out because of a medical contraindication, and 2 dropped out by withdrawing their consent to participation.

tabulated in accordance with the guidelines (15). All
patients who made at least one post-baseline visit
were included in the analysis (the evaluable popu-
lation). Values that were missing because a patient
had died were not replaced.

The risk of dying before the first post-baseline
visit because of certain demographic, clinical, or
quality-of-life characteristics, with resulting non-
inclusion in the quality-of-life analysis (non-
evaluable population), was studied with the aid of
logistic regression models that were based on each
parameter to be tested and its interaction with the
trial treatment as factors. The EORTC-QLQ-C30
values of the quality-of-life population at baseline
were compared between the two treatment groups
with a t-test.

The primary statistical evaluation of the EORTC-
QLQ-C30 scales was performed with a mixed linear
model in which the difference between the quality-of-
life score at each post-baseline visit and its baseline
value served as the dependent variable. The indepen-
dent variables were the timepoint of the visit 2 to 7
and the arm of the trial (mistletoe treatment vs.
control); the patients were modeled as random factors,
and the dependence of individual times of evaluation
in a single patient was reflected in a variance-
component covariance structure. This model yields
valid test values and estimates, as long as missing
values can be assumed to be missing at random. The

Deutsches Arzteblatt International | Disch Arztebl Int 2014; 111: 493-502

patients in the two study groups, however, differed in
overall survival (the median survival of patients re-
ceiving mistletoe treatment was 4.8 months, while
that of control patients was 2.7 months; hazard ratio
0.49, p<0.0001 [11]). Therefore, for sensitivity
analysis, an interaction term between the arm of the
trial and the timepoint of the visit was additionally
incorporated into the model. Moreover, the non-
parametric Van Elteren test (16) was used to analyze
four values from the temporal course of each quality-
of-life wvariable: the mean, median, worst, and
temporally last post-baseline value of each patient,
stratified by the timepoint of his or her last regular
visit (and thus, approximately, his or her duration of
survival). The resulting 15 significance values for the
various quality-of-life scales were adjusted for
multiple testing with a Bonferroni-Holm correction
(17). The clinical relevance of group differences on
the various quality-of-life scales was characterized as
described by Osoba et al. (18) as small (a difference of
5-10 points), moderate (11-20 points), or large (> 20
points).

The test physicians examined the patients at each
visit and documented the severity of typical symptoms
of cancer, including weight loss according to CTCAE
3.0 (Common Terminology Criteria for Adverse
Events) and undesired events according to Good
Clinical Practice (GCP). Toleration of the trial medi-
cation (mistletoe extract) was assessed with the aid

MEDICINE
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of a patient diary, which also enabled compliance
checking. Body weight was evaluated according to
the quality-of-life scales. The analysis of further
safety variables has been described elsewhere (11).

All statistical tests were two-tailed; p-values less
than or equal to 0.05 were considered significant.
Statistical analyses were performed with SAS Versions
9.3 and 9.4.

Results

Patients and treatment

Of the 238 patients screened, 220 were enrolled in
the trial from January 2009 to December 2010
(eFigure). 25 had been given a diagnosis of locally
advanced or metastatic pancreatic cancer on the
basis of imaging studies; for the remaining 195, the
diagnosis had been made at surgery. 43 had
histologically confirmed adenocarcinoma.

All patients were given best supportive care. The
110 patients in the mistletoe treatment group re-
ceived a median of 61.5 documented subcutaneous
injections (minimum 3, maximum 156 per patient).
No deviations from the planned dose-increasing
scheme were necessary. Patients in the control group
were not treated with mistletoe. Although the
decisions of the oncology consultation service were
intended to be final, three patients in the control
group began chemotherapy during the trial and were
removed from the trial as stipulated by the drug-
approving authority.

Quality of life and body weight
At the outset of the trial, the two groups had similar
body weight and similar characteristics on all
EORTC-QLQ-C30 scales, except for a few scales on
which the values of the mistletoe group were worse
(Tables 1 and 2). Fewer questionnaires were filled
out at later visits because patients died in the inter-
vening time (7able 4). 14 patients in the mistletoe
group and 38 in the control group did not come for a
single follow-up visit. Significant risk factors for
this were:
® an ECOG score from 2 to 4 (odds ratio [OR] 2.85,
95% confidence interval [CI] 1.45-5.62)

® not having undergone surgery (OR 4.05, 95%
CI 1.33-12.32)

® UICC stage IV (OR 2.51, 95% CI 1.29-4.88),
due in most cases to hepatic metastases (OR
2.77,95% CI 1.41-5.43)

® Jow values on the EORTC-QLQ-C30 scale
“global quality of health” (OR for a difference
of 10 points, 1.393; 95% CI 1.042-1.861).

There were no significant interactions between
these or other risk factors and the treatment groups
(Tables 1 and 2).

The principal analysis of all 15 scales of the
EORTC QLQ-C30 revealed a significant difference
between the two treatment groups on 13 of the
scales; the constipation and dyspnea scales were the
exceptions. The clinical relevance of the difference

between groups was large for 6 of the 13 scales with
significant differences, and moderate for 5. The in-
clusion of an interaction term between visits and trial
treatment generally increased the statistical signifi-
cance of intergroup differences, with two exceptions
(the scales relating to social function and financial
problems). The results of the principal analysis were
confirmed in non-parametric, stratified sensitivity
analysis for all scales except the constipation scale
(Table 3, elable I). All 15 scales of the EORTC
QLQ-C30 are represented in Figure 2.

Five patients in the mistletoe treatment group (4.5%)
and 51 in the control group (46.4%) lost weight during
the study. Averaged over all follow-up visits, the pa-
tients in the mistletoe group gained 5.3% of their initial
weight, while the patients in the control group lost
3.2% (p <0.001). This difference, too, was confirmed
in all sensitivity analyses (Figure 1, Table 3, eTable 1).

Discussion

The patients with locally advanced or metastatic
pancreatic carcinoma who were treated with mistletoe
had a better quality of life and longer overall survival
than the patients in the control group. No side effects of
mistletoe were observed, and the patients in the mistle-
toe treatment group had less frequent and less severe
disease-related symptoms (11). On the basis of the
planned survival and safety analysis of 220 patients, the
IDMC recommended early termination of the trial, as
required by the protocol.

The patients’ initial clinical condition was worst on
the EORTC-QLQ-C30 scales concerning global
quality of health, physical function, pain, fatigue, ap-
petite loss, insomnia and nausea/vomiting. The fact
that it was precisely the values on these scales (which
are of the highest relevance to patients) that improved
to the greatest extent in the mistletoe treatment group
could be thought to reflect regression to the mean; the
patients in the control group, however, did not mani-
fest this effect, instead experiencing further worsening
on all of these scales.The lack of sensitivity of the
EORTC-QLQ-C30 diarrhea and constipation scales in
patients with pancreatic carcinoma is already known
(19), and the dyspnea scale seems to be irrelevant to
this patient group. The course of values on the appetite
loss scale tracked with patients’ body weight in both
groups showed that the control patients generally had
a progressive loss of appetite along with progressively
declining weight, while the patients treated with
mistletoe no longer complained of appetite loss and
tended to gain weight.

The trial was intentionally not blinded, because
mistletoe treatment is supposed to be initiated with
dose escalation until it produces local cutaneous
reactions of a certain size, temporary flu-like mani-
festations, and a mild elevation of temperature.
According to the treatment recommendations, these
manifestations indicate that the dose is optimal. The
simultaneous occurrence of these manifestations and
their dynamics cannot be achieved with the use of a
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placebo drug. According to the guidelines of the
United States Food and Drug Administration, an
open design is an acceptable option for trials that are
intended to study overall survival as a primary end-
point (20). On the other hand, the patients’ subjective
reporting of their quality of life should be interpreted
with a degree of caution, as it may be subject to dis-
torting effects of various types, including differential
compliance (attrition bias) and other treatment-
related differences (performance bias) between the
two groups. To keep such distortions to a minimum,
all patients were offered a centralized, unchanging
regimen of best supportive care, optimized with
respect to local conditions, at the trial headquarters.
The very low drop-out rate in both groups seems to
indicate that this measure was effective. As the trial
physicians did not intervene in any way other than to
administer medications and examine the patients at
their regularly scheduled follow-up visits, one would
not expect any major degree of performance bias to
be caused by the variable frequency of physician
contact. Indeed, the complete lack of any expectation
of success from mistletoe treatment on the part of the
Serbian physicians and patients may well have
counteracted any possible distorting effects that
would have favored a positive outcome. Moreover, a
Cochrane review (21) of 202 controlled trials in-
volving a total of 16 566 patients showed that, in
trials with continuously distributed or binary end-
points, such as the quality-of-life data in this trial,
the findings concerning efficacy did not differ sig-
nificantly with the use of a blinded (placebo) versus
unblinded (open) control group.

The frequent lack of histologic confirmation of diag-
noses in this trial was largely due to the prevailing
opinion in the participating Serbian centers that direct
tumor biopsy creates the risk of a pancreatic fistula.
The Serbian physicians consider tumor histology
unnecessary in principle if the tumor is in a locally in-
operable stage (infiltration of the mesenteric artery and
vein, the mesenteric root, the retroperitoneal space, and
the major blood vessels). Imaging studies showing
cancerous involvement of the body and tail of the
pancreas, along with metastases in the liver or in the
peritoneum, are considered adequate to establish the
diagnosis.

In 2009, there were 450 men and 357 women in
Serbia with the primary diagnosis of pancreatic car-
cinoma (22); for a subgroup of these patients, no
treatment other than best supportive care was con-
sidered to be indicated. In the trial enrollment center,
238 such patients were sent by the Serbian oncologi-
cal consultation service to be screened for the trial.
The recruited patients can be considered represen-
tative of the entire group of patients in this class.

In very advanced stages of cancer, their physicians,
the patients themselves, and (in some cases) relatives
who represent the patients’ best interests must consider
whether it is still reasonable to administer the conven-
tional treatments intended to prolong life in view of
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their low likelihood of success. Although second-line
life-prolonging treatments are now available in
Germany, patients are often given no more than best
supportive care, because these treatments can have
marked side effects. The findings of the present study
suggest that mistletoe treatment can be given in such
situations, as it has practically no side effects, improves
the quality of life, and prolongs survival. It would also
be reasonable for future clinical trials to study the effect of
mistletoe in combination with conventional treatment.

® Patients with advanced pancreatic carcinoma must
weigh the side effects of conventional treatments
against their low probability of success.

® Mistletoe treatment was found to improve the global
quality of health, as evaluated by the EORTC QLQ-C30.

® The mean intergroup difference in the global quality of
health was 26.1 points (95% confidence interval 22.7 to
29.6]), with further differences of varying sizes with
respect to appetite loss (-43.9 [-51.0 to -36.7]), fatigue
(-30.6 [-36.1 to -25.0]), pain (-23.0 [-29.0 to -17.0]),
and nausea (-10.9 [-16.9 to -5.9]). All of these differ-
ences were statistically significant, with p < 0.001.

® On average, the patients in the mistletoe group gained
5.3% of their initial weight, while the patients in the con-
trol group lost 3.2% (intergroup difference 8.5% [7.0%
to 10.0%], p < 0.001). This result was in keeping with
the improvement in appetite loss reported by the pa-
tients who were treated with mistletoe.

® |n patients with advanced pancreatic carcinoma, mistle-
toe treatment prolongs survival and improves the quality
of life.
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eTABLE

Stratified Van Elteren tests relating to Table 3 in the article: differences between the mistletoe and control groups in

mean changes from baseline values of EORTC-QLQ-C30 scale variables and body weight, in patients with locally

advanced or metastatic pancreatic carcinoma*
EORTC Scale p-value p-value p-value p-value

for comparison for comparison for comparison for comparison
of means of medians of worst values of last values

Global quality of health <0.001 <0.001 <0.001 <0.001
Role functioning <0.001 <0.001 <0.001 <0.001
Social functioning 0.019 0.004 0.040 0.001
Cognitive functioning <0.001 <0.001 <0.001 <0.001
Physical functioning <0.001 <0.001 <0.001 <0.001
Emotional functioning <0.001 <0.001 <0.001 <0.001
Pain <0.001 <0.001 <0.001 <0.001
Fatigue <0.001 <0.001 <0.001 <0.001
Appetite loss <0.001 <0.001 <0.001 <0.001
Financial problems 0.019 0.027 0.040 0.005
Insomnia <0.001 <0.001 <0.001 <0.001
Nausea/vomiting <0.001 <0.001 <0.001 <0.001
Diarrhea 0.243 0.289 0.325 0.004
Constipation 1.000 0.379 1.000 1.000
Dyspnea 1.000 0.425 1.000 0.005
F’/(:(::};\;vr?g;%hrtelative to baseline] =L S S =l

*The functional scales are arranged in increasing order of baseline values, and the disease manifestation scales in decreasing order. These sensitivity analyses are
non-parametric analyses of 4 variables related to the course of the EORTC-QLQ-C30 scales (mean, median, worst value, last measured value), stratified according
to the timepoint of the last regularly scheduled follow-up visit. For each individual analysis, the p-values of the quality-of-life scales were adjusted for multiple testing
with the Bonferroni-Holm correction.

EORTC QLQ-C30; European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30.
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