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Abstract

Background: Recent data suggest a beneficial effect of add-on treatment with Viscum album L (VA) on the survival in
cancer patients. The objective of this study was to compare the impact of standard oncological therapy plus add-on VA
treatment (S+VA) versus standard oncological therapy alone (S) on the overall survival (OS) of patients with nonmetastasized
non—small cell lung carcinoma (NSCLC). Methods: The multicenter real-world data study was conducted using data from
the Network Oncology Clinical Registry. The primary end point was OS. OS and impact on hazard in both treatment groups
were compared. Results: A total of 275 patients with stages | to [IIA NSCLC were enrolled (mean age = 67.6 years,
57.2% male patients). No significant difference of OS was observed between both groups. Even though not significant, for
a subgroup of unresected patients with stage | NSCLC, adenocarcinoma or squamous cell carcinoma, a medium effect size
OS improvement was observed for S+VA compared to S. Conclusions: Our findings support the importance of surgery
as the most effective intervention in nonmetastasized NSCLC patients. Add-on VA therapy shows here no additional effect
in resected patients. However, a small subgroup analysis suggests a possible role of add-on VA for nonresected subgroups.
Our results complement existing knowledge on the clinical impact of add-on VA therapy in NSCLC patients and may serve
as hypothesis-generating data for further examinations in this cohort. Further research could be directed towards the role of
combined therapy for nonresected early-stage NSCLC.
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Introduction with resected stages II and 11 NSCLC with a 2-drug com-
bination with cisplatin. While targeted agents should not be
used in the adjuvant setting, (neo-)adjuvant anti-PD(L)-1
checkpoint inhibitors are currently evaluated in addition to
current standard of care. For locally advanced stage III
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NSCLC, surgery should be followed by adjuvant CTx (if
N2 disease is only documented intraoperatively). For cura-
tive treatment, patients should be able to undergo platinum-
based CTx. For unresectable stages I1IA and I1IB concurrent
CTx is the gold standard treatment, and if not possible,
sequential CTx followed by definitive radiotherapy is an
effective alternative.” Viscum album L (VA) is applied in
integrative oncology concepts as an adjuvant to standard
oncological CTx therapy to improve health-related quality
of life.'%!> Add-on VA makes CTx more tolerable by alle-
viating disease-related and treatment-related symptoms
and can thus support and augment its effect.'®!” Even
though its potential beneficial effect on cancer survival has
been described in a plethora of studies,!’!>!%18-21 fyrther
systematic research is needed to evaluate add-on VA’s
impact on survival,'>?>? which is discussed controver-
sially between stakeholders. For stage IV NSCLC patients,
we recently observed a clinical significant survival advan-
tage for patients treated with combined CTx and add-on
VA compared with CTx alone.?* The objective of the pres-
ent multicenter real-world data (RWD) study was to evalu-
ate the effect of additional VA treatment on the survival of
stages I to IIIA NSCLC patients treated with standard
oncological treatment.

Materials and Methods
Study Design and Patients

A noncontrolled, nonrandomized multicenter observa-
tional cohort study was conducted revealing RWD? by
analyzing patient registry data (Network Oncology [NO]).
The NO is a conjoint clinical register of hospitals, practi-
tioners, and outpatient centers?® of which 3 study centers
participated. Patients were included who were 18 years or
older, who gave written consent, with a histologically
proven primary diagnosis of stages I to IIIA NSCLC seen
between February 2012 and October 2017, and receiving
standard oncological treatment surviving more than 28
days. Patients receiving monoclonal antibodies, tyrosine
kinase inhibitors, or immuno-oncological therapy as stan-
dard oncological treatment were not excluded. Patients
were not included if they did not give written consent, or
when death date or last contact date was not available.
Follow-up was performed routinely 6 months after first
diagnosis and annually during the next years. Loss to fol-
low-up was defined as no follow-up visits.

Ethics Approval and Consent to Participate

This study is a RWD study of the NO that has been
approved by the Ethical Committee of the Medical
Association  Berlin  (Berlin—Ethik-Kommission der
Arztekammer Berlin). The reference number is Eth-27/10.

This study has been retrospectively registered at the World
Health Organization—approved registry German Register for
Clinical Trials (Deutsches Register Klinischer Studien,
DRKS), trial registration number DRKS00013335 (http://
www.drks.de/drks_web/setLocale EN.do). Written informed
consent has been obtained from all the patients prior study
enrolment. The study complies with the principles laid down
in the Declaration of Helsinki.

Data Collection

Structured Query Language inquiries on records of patients
were run for lung cancer patients (International Classification
of Diseases code: C34) using the clinical database NO. For
queried patients, demographic data and hospital-related data
(diagnosis, histology, pretreatment, and treatment) were
retrieved from the NO. In addition, recorded TNM (tumor,
node, metastasis) stages or documented metastases were
queried with their according date and translated into Union
for International Cancer Control (UICC) stages according to
the seventh edition of TNM Classification of Malignant
Tumours. UICC stage at first diagnosis was defined as the
earliest recorded stage within a month of the diagnosis date.
Furthermore, chemotherapeutic applications were queried
with their according date. Surgical interventions were
coded according to the German procedure classification
2013 (DIMDI; http://www.dimdi.de/static/en/klassi/ops/
index.htm). Application of VA extracts in the context of an
integrative oncological setting was retrieved with start and
end dates, application type, and the pharmaceutical used. VA
therapy was defined as lasting more than 4 weeks.

Classification of Groups

Included NSCLC patients were classified into the histologi-
cal subgroups non—squamous cell carcinoma, squamous cell
carcinoma, or large cell carcinoma. We then classified
patients to 1 of 2 groups: (a) control (ctrl) group—patients
received only standard oncological treatment and no VA ther-
apy and (b) combined group—patients who received con-
comitant VA therapy =4 weeks. Ctrl or combined were
applied as per routine clinical care. Nonrandomized alloca-
tion to the treatment groups was performed by the physician
after elaborate information and patient’s decision on treat-
ment options. VA therapy was applied subcutaneously
according to SmPC.?? Off-label intravenous application
was performed in individual cases.

Determination of Sample Size

The study was designed as a study with independent cases
and controls (allocation scheme of 1:7 case—control). It
was assumed that at least 3 explanatory variables were
required to yield good results for binary outcome prediction.
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According to Harrell et al,* 10 cases per variable at mini-
mum for logistic regression modelling would yield a stable
model. Thus, 30 events in the case cohort and 210 events in
the control cohort were needed leading to a total sample
size of at least 240 patients for adjusted multivariate regres-
sion analysis.

Endpoints

The objective of this study was to evaluate the effect of VA
in addition to standard oncological treatment on survival in
stages I to IIIA NSCLC patients. The primary outcome of
the study was the evaluation of overall survival (OS) and to
test the hypothesis that stages I to IIIA NSCLC patients
receiving additional VA to CTx have a longer OS than
patients receiving CTx only. The secondary outcome was
the assessment of factors for their association with the haz-
ard of dying.

Statistical Analysis

The start date for survival analysis was the first date of
available histology (index date), which was =28 days of
date of first diagnosis of stages I to I1IA lung cancer. Patient
survival was calculated from index date until the patient’s
last record, which was either the date of death, or the last
documentation of personal contact, interdisciplinary tumor
board, or follow-up (for follow-up measures please see
study design and patients). A year lasted 365.25 days, and
a month was 365.25/12 days. Kaplan-Meier survival was
calculated for both groups. We employed the parametric
and accelerated Weibull model in the analysis of survival
data to estimate both relative event rates and relative exten-
sion in survival time. The Weibull distribution model as a
parametric failure-time analysis allows a broad set of infer-
ences to be made. Among other models, it is uniquely pro-
portional and accelerated at the same time so that both
relative event rates and relative extension in survival time
can be analyzed.?"-*

To analyze how different factors influence the hazard on
patient survival and to reduce potential confounding bias,
potential confounders (age, gender, and oncological treat-
ment) were addressed. Verification analyses were per-
formed, whether or not proportional hazard assumptions
were met. All analyses were conducted using the software
R, version 3.3.0—2016-05-03, R-Studio version 0.99.896,
a language and environment for statistical computing.’?
Continuous variables were described as median with inter-
quartile range; categorical variables were summarized as
absolute and relative frequencies. Data distributions were
inspected graphically using box plots and histograms and
were arithmetically examined for skewness. Patients with
missing data were not included. For both groups, baseline
characteristics and treatment regimens were compared

using the unpaired Student’s 7 test for independent samples.
For comparison of categorical variables, y? test analysis
was performed. All tests were performed 2-sided. P < .05
were considered significant.

For survival analysis including Kaplan-Meier curves and
right-censored time-to-event analyses the R-package®* “sur-
vival” was applied, version 2.41-3, published by Terry M.
Therneau and Thomas Lumley on April 4, 2017 (https://
CRAN.R-project.org/package=survival). To draw survival
curves the package “survminer” was used, version 0.4.0, by
Alboukadel Kassambara, Marcin Kosinski, and Przemyslaw
Biecek published on June 7, 2017 (https://CRAN.R-project.
org/package=survminer). For the Weibull model, the pack-
age “SurvRegCensCov,” version 1.4, published by Stanislas
Hubeaux and Kaspar Rufibach October 8, 2015 (https://
cran.r-project.org/web/packages/SurvRegCensCov/index.
html) was applied. For the implementation of nonparamet-
ric estimators for censored event history (survival) analysis,
the package “prodlim” was applied, version 1.6.1, pub-
lished by Thomas A. Gerds on March 6, 2017 (https:/
CRAN.R-project.org/package=prodlim).

Results

Patients

A total of 275, stages I to IIIA, NSCLC cancer patients that
were diagnosed between February 2012 and October 2017
(follow-up total: 2070 days; average 285.38 days) in the
NO revealed complete histological data and showed sur-
vival of greater than 28 days after index date rendering eli-
gibility of these patients for subsequent survival analysis
(see study flow chart, Figure 1).

Table 1 shows the main characteristics of 275 analyzed
patients at baseline. No significant differences between
groups with regard to demographic characteristics, tumor
histology subtypes, smoker status, cancer-directed surgery,
and radiation were seen. Two hundred thirty-seven (86.2%)
patients received standard oncological therapy, while 38
patients (13.8%) received additional VA treatment. Mean
age of the total cohort was 67.6 years with no significant
differences between both groups. The sex ratio (male/
female) was 1.33 in the total cohort. Of the total analyzed
cohort, 135 patients were diagnosed with non-squamous
(48.9%), 123 with squamous (44.6%), and 18 with large
cell carcinoma (6.5%). The proportion of histology classes
was well distributed between both groups.

The majority of patients were current or past smokers (n
= 216, 94.3%), with the proportions of smokers being
equivalent between both groups. CTx was significantly dif-
ferent between both groups with a higher percentage of
patients receiving CTx in the combinational arm (n = 26,
66.7%) versus the control arm (n = 67, 28.3%). One hun-
dred fourteen patients (41.3%) of the total cohort lived in a
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Screening

Stage I-1IllIA NSCLC, n=275

Enrollment

Assessed for eligibility, n=275

Allocation [

J

Standard
n=237
standard oncological treatment

Standard + VA
n=38
standard oncological treatment
+2 4 weeks add-on VA

Analysis

v

Assessed for Cox regression analysis, n= 275

Sub-Analysis

Not included: patients
undergoing surgery

Standard
n=93
standard oncological treatment
(without surgery)

Standard + VA
n=17
standard oncological treatment
(without surgery)
+2 4 weeks add-on VA

J

Assessed for sub-analysis, n=110

Figure |. Flow chart of the study population. NSCLC, non-small cell lung carcinoma; VA, Viscum album L, mistletoe.

marriage or life partnership, around one third (n = 62,
22.5%) lived alone, and for around one third (n = 100,
36.2%), the partner status was not known. Slightly but not
significantly more patients in the control group lived in a
marriage or life partnership. The years of diagnosis (2012-
2017) were well distributed (data not shown).

Oncological Treatment

As to first-line CTx treatment, significant differences were
seen between both groups (Table 1). As to first-line CTx
treatment, platinum-compounds were received by 86 (94.5%)
of all patients, mostly in combination with vinorelbine (n =
74, 81.3%) and pemetrexed (n = 7, 7.7%; see Table 2).

Radiation was applied in 10 of 111 patients (9%) with
stage I tumors, in 7 of 68 patients (10.3%) with stage 11, and
in 9 of 97 patients (9.3%) with stage IIIA. Ctx was applied
in 12 of 111 patients (10.8%) with stage I cancer, in 28 of 68
patients (41.2%) with stage 11, and in 51 of 97 patients
(52.6%) with stage IIIA (data not shown).

As to second-line treatment (n = 25), the most often
applied Ctx were platinum compounds (n = 12, 48.0%) in
combination with vinorelbine (n = 6, 24.0%) or pemetrexed
(n =4, 16.0%), followed by nivolumab alone (n = 3, 12.0%)
and docetaxel alone (n = 3, 12.0%), data not shown.

In addition to standard oncological treatment, 38 patients
(13.8%) received extracts of VA (see Table 3). The most
frequent type of application for mistletoe agents was
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Table I. Characteristics of Patients With Stages I-lIlIA Non—Small Cell Lung Cancer®".
All patients
(n = 275) Ctrl (n = 237) aoVA (n = 38)
N % N % N % P
Total number of patients 275 100.0 237 86.2 38 13.8 —
Age at diagnosis, mean (SD), years 67.6 12.3 68.0 12.7 65.3 9.4 115
Gender
Female 118 42.8 96 40.5 22 56.4 092
Male 158 572 141 59.5 17 43.6
Body mass index
<25 102 45.9 84 45.2 18 50.0 639
25-29.9 9l 41.0 76 40.9 15 41.7
30+ (obese) 29 13.1 26 14.0 3 8.30
Histology
ADC 135 48.9 114 48.1 21 538 953
SQC 123 44.6 107 45.1 16 41.0
LCC 18 6.5 16 6.8 2 5.1
Smoker
Current/past 216 94.3 183 94.8 33 91.7 720
Never 13 5.70 10 52 3 8.30
Cancer-directed surgery©
No 110 39.9 93 392 17 43.6 736
Yes 166 60.1 144 60.8 22 56.4
Chemotherapy
No 185 67.0 170 71.7 15 385 9.172e-05
Yes 9l 33.0 67 28.3 24 61.5
Radiation therapy (lung)
No 250 90.6 215 90.7 35 89.7 1.0
Yes 26 9.4 22 9.3 4 10.3
Partner status
Married/life partnership 114 41.3 93 39.1 12 30.8 211
Living alone 62 22.5 56 23.6 6 15.4
NA 100 362 88 372 12 308

Abbreviations: Ctrl, control group; aoVA, add-on Viscum album L, SD, standard deviation; ADC, adenocarcinoma; SQC, squamous cell carcinoma; LCC,

large cell carcinoma; NA, not specified.

2Characteristics of patients with stages | to lllA non—small cell lung cancer; percentages of sub-characteristics may not add up to 100% due to rounding

procedures.

®Chi-square analysis for categorical variables (or Fisher’s exact test in case frequencies were =<5); Student’s t test for age distribution.

‘In one patient, cancer-directed surgery was not specified.

off-label intravenous injection in 20 patients (52.6% of all
VA patients), followed closely by subcutaneous injections
in 15 (39.5%) patients, respectively. In general, abnobavis-
cum extracts (n = 12, 31.6%), mainly used for subcutane-
ous application (n = 8), and helixor extracts (n = 20,
52.6%), mainly used for intravenous application (n = 18),
were the mistletoe remedies most often prescribed followed
by subcutaneous Iscador preparations (n = 6, 15.8%).

Outcomes

Two hundred seventy-five patients were included in the OS
analysis. A survival benefit was seen for patients having

received surgery (Surgery group) compared with patients
having received no surgery (No Surgery group; see Figure 2
and Table 4). The median OS was 59.4 months in the surgery
group (95% CI [confidence interval]: NA-NA) and 21.3
months (95% CI: NA-NA) in the group without surgery with
0 out of 14 events (see Table 4). This difference was statisti-
cally highly significant (x> = 26.1, P = 3e-07). One-year
OS rates were 94.2% for the surgery group and 76.5% for
patients who received no surgery; 3-year OS rates were
83.2% and 28.2%, respectively. Comparing surgery patients
receiving further standard oncology therapy and surgery
patients receiving standard oncology therapy plus VA no sig-
nificant differences could be detected (y> = 1.5, P = .2).
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Table 2. Composition of First-Line and (Neo)Adjuvant CTx
Regimen?®.

N (%) Ctrl Combined
CTx 91(100) 66 (100) 25 (100)
Platinum compounds 86 (94.5) 62(93.9) 24 (96)
+ Vinorelbine 74 (81.3) 54 (81.8) 20 (80)
+ Pemetrexed 7(7.7) 5 (7.58) 2 (8.0)
+ Paclitaxel/docetaxel 2(2.2) I (1.5) | (4.0)
+ Etoposide I (1.1) I (1.5) 0 (0)
+ Gemcitabine I (1.1) 0 (0) I (4.0
Gemcitabine alone 2(2.2) 2(3.0) 0(0)
Pemetrexed alone 1 (1.1) I (1.5) 0(0)
Epirubicine alone 1 (1.1) I (1.5) 0(0)
Vinorelbine alone I (1.1) 0 (0) | (4.0)

Abbreviations: CTx, chemotherapy; Ctrl, control group; NSCLC,
non—small cell lung carcinoma.

*First-line chemotherapy applied to patients with stages | to [IIA NSCLC.
n = 91; numbers in rows and columns do not necessarily add to 100%
as patients may have received various combinations of preparations.

Factors Associated With Prolonged Survival

Cancer-directed surgery compared with no cancer-
directed surgery significantly decreased hazard of death
by 78% (hazard ratio: 0.22, 95% CI: 0.10-0.53, P =
.0009) as shown by multivariate Weibull analysis adjust-
ing for age, gender, tumor stage, cancer-directed sur-
gery, radiation, CTx, and add-on VA therapy (see Table
5). While the effect for other covariates were not signifi-
cant, the direction of impact on hazard was positive for
male gender, UICC stage IIIA and radiation, and nega-
tive for CTx. Age and addition of VA therapy showed no
direction of association with hazard of death and were
not significant. Even though a significantly higher pro-
portion of patients from the combined group received
CTx, the survival hazard of CTx in the cohort was not
significant.

Subgroup Analysis |: Association of OS With
Treatment Group

A subgroup analysis was performed for patients not hav-
ing undergone surgery (see flowchart in Figure 1). One
hundred ten patients were included in the subgroup OS
analysis, and of them 92 (83.6%) receiving standard onco-
logical therapy (ctrl group) and 17 (15.5%) standard onco-
logical plus VA therapy (combined group). As to OS, no
significant differences were seen between combined and
ctrl group (32 = 1.7, P = 0.2; see Figure 3 and Table 6).
The median OS was 33.2 months (95% CI: 14.4-NA) in
the combined group and 21.3 months in the ctrl group
(95% CI: 13.2-NA).

Subgroup Analysis 2: Association of OS With
Histology and Treatment Group

A second subgroup analysis was performed in the nonre-
sected cohort investigating the effect of treatment on sur-
vival within the different histology group. No significant
differences in survival were detected between the 3 histol-
ogy groups as to treatment (y> = 1.7, P = .2; see Figure 4a
and b and Table 7). For adenocarcinoma, patients’ OS was
8.4 months longer in the combined treatment group (median
= 33.2 months) compared with the ctrl group with 24.8
months (32 = 1.7, P = .2). The same tendency was observed
for patients with squamous cell carcinoma with a 30.8
months longer OS for patients receiving the combined treat-
ment (median = 48.4 months) compared with patients
receiving standard oncological treatment only (median =
17.7 months; y* = 1.6, P = .2). For large cell carcinoma, a
comparison between both treatment groups was not possi-
ble due to absence of LCC patients in the combined group.
Cohen’s d calculation revealed a small to medium effect
size difference for patients with unresected stages I to IIIA
adenocarcinoma (d = 0.4) and with unresected stages I to
IITA squamous cell carcinoma (d = 0.3) that were treated
with the combined therapy compared with ctrl group.

Subgroup Analysis 3: Association of OS With
Tumor stage and Treatment Group

For the subgroup of patients who did not undergo surgery a
third analysis was performed to detect potential survival
differences between various tumor stage groups in accor-
dance to treatment. UICC stage I NSCLC patients treated
with additional VA showed a better but not significant sur-
vival, with both groups not reaching the median OS (3> =
1.7, P=2; see Figure SA-C and Table 8).

A prolonged but not significant median OS was observed
for UICC stage II NSCLC patients with 33.2 (combined
group) versus 21.3 months OS (ctrl group; x> = 0, P = .9).
A shorter but not significant median OS was calculated for
UICC stages IIIA NSCLC patients with 15.1 (combined
group) versus 24.8 months OS (ctrl group; x> = 0.1, P =
7). A medium effect size difference (d = 0.4) for patients
with unresected stage | NSCLC who were treated with the
combined therapy compared with ctrl group was observed
(see Figure 5a-c and Table 8).

Discussion

The results of the present study on stages I to IIIA NSCLC
patients reveal that add-on VA does not change OS of stages
I to IITA NSCLC patients treated with standard oncological
therapy. Cancer-directed surgery showed here a highly sig-
nificant association with improved OS outcome and the
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Table 3. Add-On VA Application in the Combined Group®
Abnobaviscum Iscador Helixor
Total preparations preparations preparations
Total number of patients, n (%) 38 (100) 12 (100) 6 (100) 20 (100)
Subcutaneous application, n (%) 15 (39.5) 8 (66.7) 6 (100) I (5.0)
Intravenous application, n (%) 20 (52.6) 2(16.7) — 18 (90.0)
NA, n (%) 3(7.9) 2 (16.7) — 1 (5.0

Abbreviations: VA, Viscum album L (mistletoe); NA, not specified.

2Characteristics of VA therapy and application type applied additionally to standard oncological treatment (n = 16). Numbers in rows and columns do
not necessarily add to 100% as patients may have received various combinations of preparations.
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Figure 2. Overall survival by cancer-related surgery. Kaplan-
Meier survival curves displaying overall survival in stages | to IlIA
NSCLC (non—small cell lung carcinoma) patients in accordance
to cancer-related surgery (green line) or no cancer-related
surgery (blue line), n = 275.

impact of surgery in patients with NSCLC remains indisput-
ably the most important cure option for resectable stages I
through IITANSCLC.8 Thus, we further investigated whether
the addition of add-on VA may play an effective role in a
subgroup of NSCLC patients who did not undergo surgery.
Overall, the findings revealed that no significant OS differ-
ences were detected between unresected stages I to IITA
NSCLC patients with and without add-on VA treatment.
Nevertheless, associations with OS prolongations of small to
medium effect sizes were observed in unresected stage I
NSCLC, unresected stages I to IIIA adenocarcinoma, and
unresected stages I to ITIIA squamous cell carcinoma patients
when VA was added to standard oncological therapy.

Table 4. Median Overall Survival According to Treatment and
Cancer-Related Surgery®.

N  Events Median (months) CI (months)
All_no surgery 110 31 21.3 I15.1-NA
All_surgery 165 9 594 NA-NA

Log rank test 2 = 26.1 on | degree of freedom, P = 3e-07

Abbreviations: Cl, confidence interval; NA, not available; Ctrl, control
group; VA, Viscum album L.

®Median overall survival in accordance to treatment and cancer-related
surgery, n = 311. Ctrl, oncological standard treatment; combined,
oncological standard treatment plus add-on VA.

However, these differences were not significant and further
research needs to be directed toward the role of add-on VA
for nonresected early-stage NSCLC. Mistletoe preparations
are total extracts from the whole plant. Subcutaneous VA
application supplemented by off-label intravenous applica-
tions can stabilize the physical and mental condition of the
oncological patient. Clinical studies on add-on VA therapy,
among them various randomized controlled trial (RCT)
studies being summarized in systematic reviews with meta-
analyses, acknowledge a 41% to 51% reduction of hazard of
death in oncological patients.'®?!3> In line with that, our
group could confirm these results in 2 real-world studies for
metastasized pancreatic (60% hazard reduction, P < .001)
and stage IV NSCLC patients (56% hazard reduction, P <
.005), respectively.?*3¢ In the latter published work, we
could show as well a survival benefit for stage IV adenocar-
cinoma NSCLC patients compared with stage IV NSCLC
with other histology types,?* underlining the clinical effect
of add-on VA for this special histology type. Our results are
difficult to compare with existing literature: From 7 RCTs
published so far, where VA’s impact in lung cancer patients
was investigated, 6 reported results on survival of lung can-
cer patients. From these only 3 RCTs included all stages of
NSCLC,** of which 2 were considered eligible for
Cochrane analysis published in 2009.3637 One of these 3
RCTs*® dealing with NSCLC patients was a randomized
matched-pair study nested within a cohort study. As only 6
pairs of stages [ and IV NSCLC patients were included in the
randomized matched-pair part of the trial, no results
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Table 5. Factors Associated With Hazard of Death and Survival Time in Stages | to lIIA NSCLC Patients®®.

HR Estimate (SE) Value (error) P

Total number of patients n = 275
Age, median (IQR), years 1.02 0.03 (0.02) -0.02 (0.02) 27
Gender

Female Ref

Male 1.46 0.37 (0.34) -0.30 (0.28) .28
UICC stage

| Ref

Il 1.07 0.07(0.47) -0.05 (0.37) .88

A 1.53 0.42 (0.46) -0.34 (0.37) .36
Add-on VA therapy

No Ref

Yes 1.00 0.007 (0.38) —0.005 (0.30) 99
Cancer-directed surgery

No Ref

Yes 0.22 -1.49 (0.43) 1.20 (0.30) <.00 |+
Radiation lung

No Ref

Yes 1.17 0.15 (0.40) -0.12 (0.32) .70
CTx first

No Ref

Yes 0.83 -0.19 (0.37) 0.15 (0.30) .61

Abbreviations: NSCLC, non—small cell lung cancer; HR, hazard ratio; SE, standard error; IQR, interquartile range; Ref, reference; UICC, Union for

International Cancer Control; VA, Viscum album L; CTx, chemotherapy.

*Multivariate regression analysis, HR based on Weibull model; model for each group adjusted for demographic variables and treatment regimens.
PExcept age being a continuous variable all other explanatory variables were of categorical nature.
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Figure 3. Overall survival by treatment group standard versus
standard + Viscum album L (VA). Kaplan-Meier survival curves
displaying overall survival in stages | to IlIA non—small cell lung
carcinoma patients in accordance to the treatment, n = | 10;
standard, oncological standard treatment, standard + VA,
oncological standard treatment plus add-on VA.

Table 6. Median Overall Survival According to Treatment
Groups®.

N Events = Median (months)  ClI (months)
Ctrl 93 24 21.3 13.2-NA
Combined 17 7 332 14.4-NA
Log rank test y2 = 1.7 on | degrees of freedom, P = .2

Abbreviations: Cl, confidence interval; Ctrl, control group; NA, not
available; VA, Viscum album L.

*Median overall survival, n = |10. Standard, oncological standard
treatment, Standard + VA, oncological standard treatment plus add-on
VA.

according to RCT criteria were available for this entity.
However, the nonrandomized prospective matched-pair part
of this study*® revealed 52 pairs of stage- and standard onco-
logical treatment-matched NSCLC patients showing 3.08
years of mean survival time in the add-on VA (Iscador)
group versus 2.60 years in the control group (no add-on VA;
log-rank test: P = .05), showing a tendency toward signifi-
cance for this outcome and this entity. Thus, the outcome of
this RCT is not fully comparable with the outcome of the
present study as stage IV patients were not included in our
study. The other 2 “Cochrane” studies showed no significant
improved survival in the mistletoe arm versus ctrol groups.
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Figure 4. Overall survival by treatment and histology group. Kaplan-Meier survival curves displaying overall survival in stages | to IlIA
non—small cell lung carcinoma (NSCLC) patients in accordance to the NSCLC histology group (A) adenocarcinoma (n = 37), 32 =

1.7, P = .2, d = 0.44, or (B) squamous cell carcinoma (n = 68), %2

= 1.6, P = .2, d = 0.3I; Standard, oncological standard treatment;

Standard + Viscum album L (VA), oncological standard treatment plus add-on VA; adc, adenocarcinoma; lcc, large cell carcinoma; sqc,

squamous cell carcinoma.

Table 7. Median Overall Survival According to Treatment and Histology®.

N Events Median (months) Cl (months)
Standard strata = adc 30 6 24.8 20.0-NA
Standard + VA _strata = adc 7 3 332 15.1-NA
Standard_strata = sqc 58 18 17.7 12.3-NA
Standard +VA _strata = sqc 10 4 48.5 14.4-NA
Standard_strata = lcc 5 0 NA NA-NA
Log rank test y2 = 1.7 on | degrees of freedom, P = .2
Abbreviations: Cl, confidence interval; NA, not available; VA, Viscum album L.
2Median overall survival in accordance to treatment and histology, n = | 10. Standard, oncological standard treatment; standard + VA, oncological

standard treatment plus add-on VA.

Nevertheless, it has to be remarked that in the other of the 3
RCTs,*® 87 patients with surgery and add-on VA were com-
pared with 96 surgery patients. As surgery has a great impact
on the survival of lung cancer including NSCLC patients (as
shown in our present study as well), survival differences as
to add-on VA impact might have been masked.

Our study revealed that not more than 16% of the patients
with unresectable NSCLC received combinational treat-
ment and thus our results have to be interpreted conserva-
tively. This may be due to the fact that stage IV rather than
stages 1 to IIIA NSCLC patients comply with long-term
(>4 weeks) VA treatments: in a recently published real-
world study, 31.6% of stage IV NSCLC patients applied
long-term add-on VA therapy.>* The latter number is in line

with a study revealing that between 23% and 66% of lung
cancer patients seek and continuously apply integrative
oncology treatment options.>* Even up to 77% of lung can-
cer patients are applying add-on complementary therapies
including VA therapy, but the respective study indicated that
these patients are mainly late-stage (IIIB and IV) lung can-
cer patients.*

Limitations of the study may be its observational nature
implying that our findings and conclusions have to be handled
with caution and should be interpreted in light of existing ran-
domized, controlled trials. Furthermore, unwanted biases (eg,
preference bias) may have been introduced into the analysis,
for example, the assignment of treatment with add-on VA was
performed in a nonrandomized, noncontrolled, and unblinded
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Figure 5. Overall survival by treatment and Union for International Cancer Control (UICC) tumor stage. Kaplan-Meier survival
curves displaying overall survival in stages | to llIA non—small cell lung carcinoma patients in accordance to the UICC stages: (A) | (n =
35), ¥ =1.7, P = 0.2, d = 0.44; (B) stage Il (n = 34), y> = 0, P = 0.9, d = 0; or (C) stages A (n = 41), x> = 0.1, P = 0.7, d = 0.09;
Standard, oncological standard treatment; standard + VA, oncological standard treatment plus add-on VA; UICC, UICC tumor stage.

Table 8. Median Overall Survival of Patients With Stages | to llIA NSCLC According to Treatment and UICC Stage®.

N Events Median (months) Cl (months)
Standard_uicc | 31 6 NA 8.93-NA
Standard + VA_uicc | 4 0 NA NA-NA
Standard_uicc Il 27 8 21.3 12.87-NA
Standard + VA _uicc Il 7 3 33.2 12.03-NA
Standard_uicc IlIA 35 10 24.8 13.20-NA
Standard+VA_UICC IlIA 6 4 15.1 14.43-NA

Log rank test X2= 2.2 on 5 degrees of freedom, p= 0.8

Abbreviations: NSCLC, non—small cell lung carcinoma; UICC, Union for International Cancer Control; Cl, confidence interval; NA, not available; VA,

Viscum album L.

®Median overall survival in accordance to treatment and UICC stage, n = | |0. Standard, oncological standard treatment; Standard + VA, oncological

standard treatment plus add-on VA.

fashion and physicians could have unintentionally selected
patients with better prognoses for VA therapy. In addition,
subgroup analyses included nonresected patients who
mainly perform poorer than resected lung cancer patients;
however, due to the nature of data analysis, it is not possible
to evaluate whether some of the nonresected patients
refused resection and could have performed better. Further
risk of bias could have been included as patients in the com-
bined group received add-on VA =4 weeks. Small sample
size in the subgroup analyses implies that the results have to
be treated conservatively. Immortal time bias was not con-
trolled for which may affect estimates of therapeutic effec-
tiveness. The strengths of our study are the integration of
multicenter and real-world daily care data under typical
hospital conditions and the external validity of our results
as the characteristics of the patients and relevant factors

(eg, surgery) being associated with OS of lung cancer
patients are comparable with published data. Thus, our find-
ings may complement the recently reported clinical impact
of add-on VA therapy in NSCLC patients.

Conclusions

Our findings support the importance of surgery as the most
effective intervention in nonmetastasized NSCLC patients.
Furthermore, they indicate that add-on VA therapy has no
additional effect in resected nonmetastasized NSCLC.
However, a small subgroup analysis suggests a possible role
of add-on VA for nonresected subgroups. These findings
have to be reevaluated in further prospective randomized
studies. The results of our study complement existing
knowledge on the clinical impact of add-on VA therapy in
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NSCLC patients and may serve as hypothesis-generating
data for further examinations in this cohort. Further research
could be directed toward the role of combined therapy for
nonresected early-stage NSCLC.
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