
Correspondence to: Leanna J. Standish, 2825 Eastlake Avenue East #115, Seattle, WA 98102, United States.  
E-mail: lstandish@aimsinstitute.net

To cite: Standish LJ, Sweet E, Chiang PF. Naturopathic oncology for advanced cancers: Survival outcomes from the Canadian/US integrative oncology study. CAND Journal. 
2025;32(2):4-20. https://doi.org/10.54434/candj.206

Received: 13 March 2025; Accepted: 28 April 2025; Published: 19 June 2025

© Author(s) 2025. This is an Open Access article distributed in accordance with the terms of the Creative Commons Attribution-NonCommercial (CC BY-NC 4.0) license.  
See https://creativecommons.org/licenses/by-nc/4.0/. For commercial re-use, please contact candj@cand.ca.

Published by the Canadian Association of Naturopathic Doctors.

Naturopathic Oncology for Advanced  Naturopathic Oncology for Advanced  
Cancers: Survival Outcomes from the  Cancers: Survival Outcomes from the  
Canadian/US Integrative Oncology Study   Canadian/US Integrative Oncology Study   
Leanna J. Standish,1 ND, PhD, LAc, Erin Sweet,1 ND, MPH, Peih F. Chiang,1 ND, 
Mark Legacy,2,3 CCRP, Ellen Conte,2 ND, Erica Rizzolo,2,3 ND, Linda Dale,1 CCRP,  
Athanasios Psihogios,2 MPH, Julie Ennis,2 PhD, Gurdev Parmar,4 ND, Eric Marsden,5 ND,  
Michael Reid,6 ND, Dan Rubin,7 ND, Paul Reilly,8 ND, LAc, Michael Traub,9 ND,  
Eleonora Naydis,10 ND, LAc, Tim Ramsay,11 PhD, and Dugald Seely,2,3 ND, MSc

CANDJournal | Volume 32, No. 2, June 2025  www.candjournal.ca | 4

ORIGINAL ARTICLE | Naturopathic Oncology for Advanced Cancers

INTRODUCTION

Despite advances in cancer screening and treatment, mortality 
remains high. In 2022, nearly 10 million people worldwide died 
from cancer.1 In Canada and the United States, cancer is the first 
and second leading cause of death, respectively.2,3 Innovative 
approaches are needed to improve survival rates. 

Traditional, complementary, and integrative medicine (TCIM) 
is commonly used by people with cancer, with rates of use ranging 
from 40 to 80%.4-6 In North America, naturopathic medicine is a 
system of care provided by naturopathic doctors (NDs) that is rec-
ognized as part of the TCIM umbrella and includes the use of nutri-
tional advice, dietary supplements, botanical medicine, nutrient and 

phytopharmaceutical injection therapy, acupuncture, counselling 
and emotional support, and lifestyle modifications.7 Naturopathic 
medicine is one of the most commonly practiced systems of TCIM 
in the Western world,8 with approximately 8,000 licensed NDs in 
North America.9 Studies suggest naturopathic medicine use is higher 
among those with cancer than the general population.8

Existing research on naturopathic medicine in cancer has typi-
cally focused on specific therapies, and outcomes related to quality 
of life (QOL) and symptom burden over survival.10 Some interven-
tions have demonstrated improvements in survival for patients with 
cancer, including Trametes versicolor (turkey tail mushroom),11 Vis-
cum album (mistletoe extract),12 exercise,13 and the Mediterranean 
Diet.14,15 Although evidence is increasing, most studies have focused 

ABSTRACT 
Background: Several traditional, complementary, and integrative therapies have been studied for their effect on cancer outcomes; 
however, few studies have evaluated naturopathic oncology in a real-world setting. We conducted an observational cohort study 
to evaluate whether consulting with a naturopathic doctor (ND) improves survival in people with advanced cancers. 

Methods: Participants with metastatic breast, metastatic colorectal, advanced ovarian, or advanced pancreatic cancer were 
recruited from 12 North American naturopathic clinics. The primary outcome was 5-year overall survival compared with 
a matched cohort from the Surveillance Epidemiology and End Results (SEER) registry. We additionally evaluated survival 
based on the number of ND visits and intravenous vitamin C (IVC), intravenous mistletoe, and hyperthermia treatments.

Results: 400 participants were enrolled: 165 had breast cancer, 116 had colorectal cancer, 72 had ovarian cancer, and 
47 had pancreatic cancer. A bootstrapped analysis showed no significant differences in 5-year survival compared with 
SEER (breast: median hazard ratio [HR] 1.10, 95% confidence interval [CI] 0.80–1.54; colorectal: median HR 0.95, 95% 
CI 0.68–1.31; ovarian: median HR 1.08, 95% CI 0.64–1.86; pancreatic: median HR 0.76, 95% CI 0.51–1.13). Higher 
survival odds were seen with increasing IVC treatments in breast cancer, and with increasing ND visits in all cancer types 
except ovarian. 

Conclusion: No survival benefits were seen in patients with advanced cancers who saw an ND compared with registry data. 
After controlling for survivorship bias, in general, the number of ND visits positively correlated with improved survival; however, 
the number of select naturopathic treatments did not. Findings should be interpreted with caution given study limitations.

Key Words  Naturopathic medicine, integrative medicine, integrative oncology, naturopathic care, cancer survival, naturopathic 
doctor, naturopathic physician

mailto:lstandish@aimsinstitute.net
https://doi.org/10.54434/candj.206
https://creativecommons.org/licenses/by-nc/4.0/
mailto:candj@cand.ca
http://www.candjournal.ca


CANDJournal | Volume 32, No. 2, June 2025  www.candjournal.ca | 5

ORIGINAL ARTICLE | Naturopathic Oncology for Advanced Cancers

on single agents in isolation, which does not accurately reflect natu-
ropathic medicine’s holistic and multimodal real-world application 
in cancer care. Few studies have evaluated survival outcomes for 
patients with advanced cancer receiving naturopathic care in a prag-
matic setting. Evidence supporting benefits is currently limited,16,17 
highlighting the need for additional research. 

The Canadian/US Integrative Oncology Study (CUSIOS) is an 
observational cohort study with the overarching goal of studying 
naturopathic oncology in a real-world setting. The primary objec-
tive was to measure survival in patients with late-stage breast, col-
orectal, ovarian, or pancreatic cancer who consulted with an ND. 
Five-year overall survival was compared with matched compara-
tors from the Surveillance Epidemiology and End Results (SEER) 
database. Secondary objectives included describing the scope of 
treatments recommended to patients by NDs, comparing survival 
amongst enrolled participants based on the number of ND vis-
its and the frequency of use of verifiably received naturopathic 
treatments, collecting health-related QOL data, estimating costs 
of naturopathic cancer care, and gathering information on par-
ticipants’ qualitative experience of care. Data on the scope of ND 
recommendations, QOL, cost, and qualitative experiences are not 
discussed here and will be reported in separate publications. 

In this paper, we compare 5-year survival outcomes of patients 
with advanced cancers who received naturopathic care with SEER 
as an external comparator. We also compare survival internally 
among enrolled participants based on the number of ND vis-
its and naturopathic treatments received. We hypothesized that 
overall survival for participants enrolled in this study would be 
superior to what is reported by SEER. 

METHODS

This paper was written alongside our reports on cost, QOL, quali-
tative experiences, and the type and frequency of ND recommen-
dations to study participants.18 Many of the study methods were 
developed independently of the study outcomes; thus, there will 
be significant overlap. 

Study Design
This was an observational study of patients with advanced breast, 
colorectal, ovarian, or pancreatic cancer who consulted an ND 
in North America. Recruitment and follow-up were primarily 
prospective; however, there were no restrictions based on date 
of diagnosis or enrollment date relative to the participant’s first 
visit with their ND. Thus, participants had varying levels of ret-
rospective data collection. Clinics were requested to approach 
all eligible patients; however, we did not have a method to verify 
consecutive recruitment.

Setting
The study was conducted at 12 outpatient naturopathic clinics 
located in Canada (n = 5) and the United States (US) (n = 7). 
The primary coordinating centres were the Bastyr Center for 
Natural Health in Seattle, Washington, and The Centre for Health 
Innovation in Ottawa, Ontario. Additional sites were: Integrated 

Health Clinic Cancer Care Centre, Fort Langley, British Columbia; 
Marsden Centre for Excellence in Integrative Medicine, Vaughan, 
Ontario; Health Source Integrative Medical Centre, Kitchener, 
Ontario; Vital Victoria Naturopathic Clinic, Victoria, British 
Columbia; Naturopathic Specialists LLC, Scottsdale, Arizona; 
Salish Care Center, Fife, Washington; Hawaii Integrative 
Oncology, Kailua-Kona, Hawaii; Tree of Health Integrative 
Medicine, Woodinville, Washington; Seattle Integrative Cancer 
Center, Seattle, Washington; Advanced Integrative Medical 
Science Institute, Seattle, Washington. Clinics were selected for 
their focus in cancer care and NDs with a depth of experience 
in the field. A total of 29 NDs provided care to at least one study 
participant. All NDs had experience in a cancer care setting, and 
15 were Fellows of the American Board of Naturopathic Oncology.

Participants
Eligible participants were adults 18 years of age or older who pre-
sented for care to a participating clinic with a confirmed diagnosis 
of one of the following:

	ρ Metastatic breast cancer  
(de novo stage IV or recurrent)

	ρ Metastatic colorectal cancer  
(de novo stage IV or recurrent)

	ρ Advanced ovarian cancer  
(stage III or IV, de novo or recurrent)

	ρ Advanced pancreatic cancer  
(stage III or IV, de novo or recurrent)

Stages were determined per the American Joint Committee 
on Cancer’s staging guidelines (version 7). Participants addition-
ally had to be a citizen or permanent resident of the country in 
which they were receiving treatment. All participants signed an 
informed consent form prior to participating. Recruitment began 
in June 2015 and concluded in March 2020. Participants were fol-
lowed for at least 2 years and up to 3 years. Variable follow-up time 
occurred due to funding restraints, which arose due to a longer 
than anticipated recruitment period. All participants were offered 
a $200 stipend upon enrolment to be used towards any practi-
tioner consultation at the participant’s naturopathic clinic. 

Naturopathic Care
Participants received treatment from their ND independent of this 
research study. All recommendations made by NDs to patients 
on this study were collected and are reported in a separate man-
uscript.18 In brief, recommendations spanned various modalities 
of treatment within the ND scope of practice, including natural 
health products, nutrition advice, intravenous (IV) and injectable 
therapies, physical medicine and body-based therapies, prescrip-
tion and over-the-counter medications, mental health, Traditional 
Chinese Medicine, and hyperthermia. 

Regulatory Adherence
Ethics approval was obtained from the Research Ethics Board of the 
Canadian College of Naturopathic Medicine and the Institutional 
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were verified by a second team member. Variables for the internal 
survival comparison included the number of visits with an ND, 
and the number of IVC, IV mistletoe, and hyperthermia treat-
ments. These treatments were chosen because they were more 
invasive and costly relative to other naturopathic oncology treat-
ments, they had a high frequency of use in our population, and 
we were able to assess compliance given they were administered 
in-clinic. Data were only included if we could verifiably determine 
that participants received treatments at one of the study clinics 
(i.e., data on treatments received at other clinics or centres were 
not collected). 

Statistical Methods
To analyze 5-year survival, we compared study participants with 
matched comparators from the SEER registry using sex, age, year 
of diagnosis, histology, hormone receptor status (breast cancer 
only), and cancer stage as matching variables. Each cancer type 
was analyzed separately. Participants were matched on all applica-
ble variables and, additionally, were only matched if their lag time 
between date of diagnosis and date of study enrolment was less 
than a SEER patient’s survival time. Survival was analyzed using a 
bootstrap method. One randomly selected matched SEER patient 
was included for each study participant to create a cohort of equal 
size. A hazard ratio (HR), confidence interval (CI), and P value 
were generated using the Cox proportional hazards model. This 
analysis was run 10,000 times, each time randomly selecting one 
matched SEER patient for each study participant. The median 
HR and CI for all 10,000 outputs were used to determine statisti-
cal significance. We additionally conducted post-hoc sub-group 
analyses for each cancer type. In the first, we only included study 
participants whose lag time was less than or equal to the median 
lag time of participants with that cancer type (i.e., short lag time). 
In the second, we only included study participants who were diag-
nosed with de novo stage III or IV disease. Ovarian cancer was 
omitted from this analysis given more than 90% of participants 
were diagnosed de novo. In the third, we only included study par-
ticipants who had a short lag time and were diagnosed de novo. 
Median lag times for each cancer type were as follows:

	ρ Breast: 6 months
	ρ Colorectal: 6 months
	ρ Ovarian: 8 months
	ρ Pancreatic: 2 months

Bootstrapped analyses are meant to generate a distribution of 
statistics to estimate confidence intervals. Calculating a single 
P value is therefore not necessary and provides less information 
than the confidence intervals. Results were considered significant 
if the confidence interval did not cross 1.00. Hazard ratios < 1.00 
indicate a beneficial effect for study participants.

Independently of the bootstrapped analyses, Kaplan-Meier 
curves were created to visually represent the data for each cancer 
type. Each curve contained three cohorts: (1) all SEER patients 
with the appropriate cancer type (SEER), (2) a small group of 
matched SEER patients (SEER(M)), and (3) study participants 

Review Board at the Office of Research Integrity at Bastyr 
University prior to study initiation. The study was registered with 
clinicaltrials.gov, NCT02494037. 

Outcomes
The primary study outcome was 5-year overall survival compared 
with a matched cohort from the SEER database. As a secondary 
outcome, we compared survival rates among study participants 
based on the number of ND visits and the frequency of use of ver-
ifiably received naturopathic treatments, including intravenous 
vitamin C (IVC), IV mistletoe, and hyperthermia.

Data Sources
Cancer treatments and clinical data were collected from naturo-
pathic clinic records and conventional medical records. Naturo-
pathic clinic records were reviewed from the first visit until the 
study end date, and conventional records were reviewed from 
diagnosis until the study end date. Date of death was collected 
from medical chart review and obituary searches. For US partic-
ipants, the National Death Index was also queried. Last known 
survival date was collected from medical records if survival status 
was unknown. SEER data were obtained from SEER*Stat 8.4 and 
included patients diagnosed from 2010 to 2019. 

Sample Size
The total expected study sample size was 400 patients, of which 
it was estimated 150 would have breast cancer, 150 would have 
colorectal cancer, 50 would have ovarian cancer, and 50 would 
have pancreatic cancer. The sample size was determined based on 
pragmatic considerations related to the number of estimated eli-
gible patients the sites would see, the expected rate of enrollment, 
study duration, and available funding. 

Quantitative Variables
Survival time for our population was defined as the date of stage 
III or IV diagnosis until study completion. Participants who were 
diagnosed at stage III but progressed to stage IV prior to enrol-
ment were classified as stage IV; participants who were diagnosed 
at stage III but progressed to stage IV after enrolment were classi-
fied as stage III. Study completion was defined as occurring 3 years 
after a participant’s first visit to a study clinic, death, end of study, 
or date of last known survival. Participants were only included in 
the primary survival analysis if their date of diagnosis occurred in 
2010 or later, as SEER does not report some key variables prior 
to 2010. In cases where the date of diagnosis was not fully known 
(i.e., only month or year), the dates were adjusted using the “Date 
of Diagnosis” algorithm described in the SEER Program Coding 
and Staging Manual 2023.19 Although 5-year overall survival was 
the primary outcome, some patients had survival times longer 
than 5 years depending on the lag time between date of diagnosis 
and the first visit with their ND. For these participants, survival 
time was truncated at 5 years.

Naturopathic treatments were abstracted from naturopathic 
clinic records and separated into distinct categories using the 
Research Electronic Data Capture (REDCap) platform. Entries 
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Finally, some variables were analyzed using frequency distribu-
tions and descriptive statistics. Standard deviation was used as a 
method of dispersion for mean values. Inter-quartile range (IQR) 
or range was used as a method of dispersion for median values. 

Data Availability Statement
Datasets used in this study are available by request only. Please 
contact Dugald Seely, dseely@thechi.ca, if you would like to 
request access to any datasets. 

RESULTS

Participant Characteristics
In total, 400 patients were enrolled. Figure 1 shows participant 
flow throughout the study and Table 1 summarizes baseline clin-
ical status and demographic characteristics for all cancer types.

Breast Cancer
One hundred sixty-five participants had breast cancer. Eleven 
were found to be ineligible after enrolment and were not included 
in any analyses. The median time from participants’ diagnosis to 

(CUSIOS). The matched SEER group curves were created by ran-
domly selecting several matched patients per study participant, 
with the number selected equalling the lowest number of matches 
of all the study participants in the given group (e.g., if the lowest 
number of matches was 4, then 4 SEER patients were included for 
each study participant). As the Kaplan-Meier curves were created 
as a visual representation of the data, no statistical analyses were 
applied. The complete bootstrapped analysis provides the best 
estimate for the confidence intervals. 

Survival based on the type and frequency of naturopathic treat-
ments received was conducted using a time varying covariate 
analysis and the log rank test. Univariable and multivariable mod-
els were constructed using the number of IVC, IV mistletoe, and 
hyperthermia treatments, number of ND visits, sex, age, histology, 
cancer stage, and hormone receptor status (breast cancer only) as 
covariates. Exact dates were used for ND visits, and time points 
of 3, 6, 9, 12, 18, 24, 30, and 36 months used for IVC, IV mis-
tletoe, and hyperthermia treatments. Locoregional hyperthermia 
and whole-body hyperthermia were combined to increase power 
for this analysis. Results are presented showing the effect of the 
median number of treatments received. 

Approached regarding study (N = 917) 

Ineligible (N = 128) 
Declined/no response (N = 308) 
Other Exclusion (N = 81) 

Included in Survival Analysis (N = 112) 
• Screen Fail (N = 4)

Included in Survival Analysis (N =149) 
• Screen Fail (N = 11)
• Missing DOD (N = 2)
• Ineligible DOD (N = 3)

Completed 2 Year (N = 48) 
• Deceased (N = 21)
• Lost to Follow-Up (N = 7)

Completed 3 Year (N = 22) 
• Deceased (N = 14)
• Sponsor-Terminated (N = 6)
• Lost to Follow-Up (N = 6)

Completed 1 Year (N = 76) 
• Deceased (N = 31)
• Lost to Follow-Up (N = 5)
• Screen Fail (N = 4)

 

Completed 2 Years (N = 81) 
• Deceased (N = 29)
• Lost to Follow-Up (N = 9)

Completed 3 Years (N = 45) 
• Deceased (N = 20)
• Sponsor-Terminated (N = 7)
• Lost to Follow-Up (N = 9)

Breast cancer (N = 165) Colorectal cancer (N = 116) 

Completed 1 Year (N = 119) 
• Deceased (N = 29)
• Lost to Follow-Up (N = 6)
• Screen Fail (N = 11)

 

Included in Sub Analyses 
• Lag time ≤ 6 months (N = 82)
• De novo (N = 27)
• Lag time ≤ 6 months and de

novo (N = 15)

Included in Sub Analyses 
• Lag time ≤ 6 months (N = 61)
• De novo (N = 70)
• Lag time ≤ 6 months and de

novo (N = 35)

Included in Survival Analysis (N = 46) 
• Missing DOD (N = 1)

Completed 3 Year Follow-Up (N = 4) 
• Sponsor-Terminated (N = 2)
• Lost to Follow-Up (N = 1)

Included in Survival Analysis (N = 68) 
• Screen Fail (N = 1)
• Missing DOD (N = 2)
• Ineligible DOD (N = 1)

Completed 3 Year (N = 31) 
• Deceased (N = 2)
• Sponsor-Terminated (N = 3)
• Lost to Follow-Up (N = 2)

Completed 2 Year Follow-Up (N = 7) 
• Deceased (N = 16)
• Lost to Follow-Up (N = 1)

Completed 1 Year (N = 24) 
• Deceased (N = 22)
• Lost to Follow-Up (N = 1)

Completed 2 Year (N = 38) 
• Deceased (N = 17)
• Lost to Follow-Up (N = 2)

Completed 1 Year (N = 57) 
• Deceased (N = 11)
• Lost to Follow-Up (N = 3)
• Screen Fail (N = 1)

 

Ovarian cancer (N = 72) Pancreatic cancer (N = 47) 

Included in Sub Analyses 
• Lag time ≤ 8 months (N = 36)

Included in Sub Analyses 
• Lag time ≤ 2 months (N = 24)
• De novo (N = 32)
• Lag time ≤ 2 months and de

novo (N = 16)

Enrollment 

Analysis 

Follow-Up 

 
FIGURE 1  Participant Flow Diagram. Patients were only recorded as approached if an investigator believed they were eligible for the study and if the patient 
was interested in participating. Screen fail: patient was enrolled in the study but was later found to be ineligible; DOD: date of death.
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first ND visit was 7 months (IQR 2–26). Median time from the 
first ND visit to enrolment was 1 month (IQR 0–3). Mean age at 
diagnosis was 58.6 ± 10.6 years. 83% of participants had a serous 
carcinoma; 17% were classified as “other” histology. At the time 
of enrolment, 36 participants (51%) had stage III disease and 35 
(49%) had stage IV. All participants with stage III disease were 
diagnosed de novo. Of those with stage IV disease, 26 (74%) were 
diagnosed de novo.

Pancreatic Cancer
Forty-seven participants had pancreatic cancer. The median time 
from participant diagnosis to their first ND visit was 1  month 
(IQR 1–7). Median time from the first ND visit to enrolment 
was 1 month (IQR 0–2). Mean age at diagnosis was 62.0  ± 
11.6 years. 91% of participants had adenocarcinoma histology; 
9% were classified as “other.” At the time of enrolment, 14 par-
ticipants (30%) had stage III disease and 33 (70%) had stage 
IV. Of those with stage III disease, 13 (93%) were diagnosed de 
novo. Of those with stage IV disease, 19 (58%) were diagnosed  
de novo.

their first ND visit was 5 months (IQR 2–14). Median time from 
the first ND visit to enrolment was 1 month (IQR 0–3). Mean age 
at diagnosis was 53.4 ± 12.0 years. 74% of participants had a duc-
tal carcinoma; 16% had a lobular carcinoma. 83% were estrogen 
or progesterone receptor positive, and 11% were human epider-
mal growth factor receptor positive. 

Colorectal Cancer
One hundred sixteen participants had colorectal cancer. Four 
were found to be ineligible after enrolment and were not included 
in any analyses. The median time from participants’ diagnosis to 
their first ND visit was 5 months (IQR 2–19). Median time from 
the first ND visit to enrolment was 1 month (IQR 0–3). Mean age 
at diagnosis was 55.8 ± 11.9 years. All participants had adenocar-
cinoma histology. 

Ovarian Cancer
Seventy-two participants had ovarian cancer. One participant was 
found to be ineligible after enrolment and was not included in any 
analyses. The median time from participants’ diagnosis to their 

TABLE 1  Clinical Status and Demographics

Characteristic
Breast Cancer
(n = 154)

Colorectal Cancer 
(n = 112)

Ovarian Cancer 
(n = 71)

Pancreatic Cancer 
(n = 47)

Sex

Male 0 45% 0 49%

Female 100% 55% 100% 51%

Cancer stage

Stage III N/A N/A 51% 30%

Stage IV 100% 100% 49% 70%

ECOG

0, 1, 2 91% 100% 100% 100%

3, 4 9% 0 0 0

Sites of Metastasis1,2

Bone 69% 7% 12% 3%

Lymph Nodes 37% 31% 32% 26%

Liver 36% 68% 29% 77%

Lung 29% 43% 24% 29%

Brain 9% 0 3% 3%

Number of Sites of Metastases2

1 site 33% 35% 41% 47%

2 sites 27% 27% 29% 34%

3 sites 16% 21% 15% 13%

4+ sites 24% 17% 15% 6%

Hormone Receptor Status

Luminal A (ER+ or PR+, HER2-) 78% N/A N/A N/A

Luminal B (ER+ or PR+, HER2+) 5% N/A N/A N/A

Triple Negative (ER-, PR-, HER2-) 11% N/A N/A N/A

HER2 enriched (ER-, PR-, HER2+) 6% N/A N/A N/A

1 Not all sites of metastasis shown; multiple selections permitted; 2 Only includes participants diagnosed with stage IV disease. 
ECOG=Eastern Cooperative Oncology Group score; ER=estrogen receptor; HER=human epidermal growth factor receptor; PR=progesterone receptor.
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0.68–1.31). 2,688 patients were used to generate the matched 
SEER curve (least number of matches = 24). 

In the subset of study participants whose lag time between 
diagnosis and enrolment was 6 months or less (n = 61), survival 
favoured study participants but was not statistically significant 
(median HR 0.64, 95% CI 0.40–1.04). In the subset of study partic-
ipants who were diagnosed with de novo stage IV disease (n = 70), 
survival did not favour any group (median HR 0.99, 95% CI 0.66–
1.49). In the subset of study participants who were diagnosed with 
de novo stage IV disease and had a lag time between diagnosis and 
enrolment of 6 months or less (n = 35), survival favoured study 
participants but was not statistically significant (median HR 0.63, 
95% CI 0.32–1.21). Kaplan Meier curves for each sub-analysis can 
be found in Appendix A, Figures A4–A6. 

Ovarian Cancer
Of the 72 participants with ovarian cancer, 68 were included in 
the primary survival analysis (see Figure 1 for exclusions). From 
SEER, there were 32,487 patients with stage III or IV ovarian can-
cer diagnosed from 2010 to 2019 or later, 7,101 (22%) of whom 
matched with at least one study participant. The bootstrapped 
survival analysis showed no significant differences between study 
participants and SEER (median HR 1.08, 95% CI 0.64–1.86). 
Figure 4 shows a Kaplan Meier curve for all study participants. 
340 patients were used to generate the matched SEER curve (least 
number of matches = 5). 

In the subset of study participants who had a lag time between 
diagnosis and enrolment of 8 months or less (n = 36), the boot-
strapped survival analysis showed no significant differences between 
study participants and SEER (median HR 0.98, 95% CI 0.47–2.11). 
Appendix A, Figure A7 shows the Kaplan Meier curve for this subset. 

As per the study methods, ovarian cancer was omitted from any 
analyses involving de novo disease, given more than 90% of partic-
ipants were diagnosed de novo. 

External Survival Comparison – SEER

Breast Cancer
Of the 165 participants with breast cancer, 149 were included in 
the primary survival analysis (see Figure 1 for exclusions). From 
SEER, there were 35,551 patients with stage IV breast cancer diag-
nosed in 2010 or later, 14,049 (40%) of whom matched with at least 
one study participant. Figure 2 shows survival results for SEER 
data compared with all 149 study participants. Survival favoured 
the SEER group but was not statistically significant (median HR 
1.10, 95% CI 0.80–1.54). 894 patients were used to generate the 
matched SEER curve (least number of matches = 6). 

In the subset of study participants who had a lag time between 
diagnosis and enrolment of 6 months or less (n = 82), survival 
favoured study participants but was not statistically significant 
(median HR 0.82, 95% CI 0.52–1.31). In the subset of study par-
ticipants who were diagnosed with de novo stage IV disease (n = 
27), survival favoured study participants but was not statistically 
significant (median HR 0.81, 95% CI 0.35–1.91). In the subset 
of study participants who were diagnosed with de novo stage IV 
disease and had a lag time between diagnosis and enrolment of 
6 months or less (n = 15), survival favoured study participants but 
was not statistically significant (median HR 0.69, 95% CI 0.20–
2.47). Kaplan Meier curves for each sub-analysis can be found in 
Appendix A, Figures A1–A3. 

Colorectal Cancer
Of the 116 participants with colorectal cancer, 112 were included 
in the primary survival analysis (see Figure 1 for exclusions). 
From SEER, there were 71,735 patients with stage IV colon or 
rectal cancer diagnosed in 2010 or later, 22,156 (31%) of whom 
matched with at least one study participant. Figure 3 shows sur-
vival results for SEER data compared with all 112 participants. 
Survival did not favour either group (median HR 0.95, 95% CI 

:

 
FIGURE 2  Breast Cancer Survival. SEER: All patients from SEER with 
stage IV breast cancer (N = 35,551). SEER(M): Patients from SEER who 
matched with at least one study participant (N = 894). CUSIOS: Study 
population (N = 149). This curve was created as a graphic representation to 
aid viewers in visualizing the data. Statistical analyses were only applied to 
the main bootstrapped analysis. SEER: Surveillance Epidemiology and End 
Results (registry data); CUSIOS: Canadian/US Integrative Oncology Study 
(study population).
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FIGURE 3  Colorectal Cancer Survival. SEER: All patients from SEER with 
stage IV colorectal cancer (N = 71,735). SEER(M): Patients from SEER 
who matched with at least one study participant (N = 2,688). CUSIOS: 
Study population (N = 112). This curve was created as a graphic represen-
tation to aid viewers in visualizing the data. Statistical analyses were only 
applied to the main bootstrapped analysis. SEER: Surveillance Epidemi-
ology and End Results (registry data); CUSIOS: Canadian/US Integrative 
Oncology Study (study population).
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Pancreatic Cancer

Of the 47 participants with pancreatic cancer, 46 were included in 
the primary survival analysis (see Figure 1 for exclusions). From 
SEER, there were 65,851 patients with stage III or IV pancreatic 
cancer diagnosed in 2010 or later, 15,075 (23%) of whom matched 
with at least one study participant. Figure 5 shows survival results 
for SEER data compared with all 46 study participants. Survival 
favoured study participants but was not statistically significant 
(median HR 0.76, 95% CI 0.51–1.13). 552 patients were used to 
generate the matched SEER curve (least number of matches = 12). 

In the subset of study participants who had a lag time between 
diagnosis and enrolment of 2 months or less (n = 24), survival 
favoured study participants but was not statistically significant 
(median HR 0.62, 95% CI 0.29–1.14). In the subset of study partic-
ipants who were diagnosed with de novo disease (n = 32), survival 
favoured study participants but was not statistically significant 
(median HR 0.79, 95% CI 0.49–1.29). In the subset of study partic-
ipants who were diagnosed with de novo disease and had a lag time 
between diagnosis and enrollment of 2 months or less (n = 16), 
survival favoured study participants but was not statistically signif-
icant (median HR 0.70, 95% CI 0.24–1.51). Kaplan Meier curves for 
each sub-analysis can be found in Appendix A, Figures A8–A10. 

Internal Survival Comparison – Treatment-Based 
Table 2 shows the results from the treatment-based survival com-
parisons. Statistically significant improved survival odds were 
seen in participants with breast cancer who received more IVC 
treatments (HR 0.80, 95% CI 0.67–0.96, p = 0.02 for 13 additional 
treatments). Statistically significant improved survival odds were 
also seen in participants with breast, colorectal, and pancreatic 
cancer who saw their ND more often (breast: HR 0.75, 95% CI 
0.58–0.98, p = 0.04 for 5 additional visits, colorectal: HR 0.72, 95% 
CI 0.55–0.93, p = 0.02 for 4 additional visits; pancreatic: HR 0.53, 
95% CI 0.34–0.84, p = 0.008 for 5 additional visits). All results 

remained significant in the multivariate models. Intravenous mis-
tletoe and hyperthermia treatments did not confer higher survival 
odds with increasing treatment numbers in either the univariate 
or multivariate models for any cancer type. A significant survival 
disadvantage was seen in the multivariate model for participants 
with ovarian cancer who received more hyperthermia treatments 
(HR 1.70, 95% CI 1.01–2.84, p = 0.05 for 12 additional treatments); 
however, this was not seen in the univariate model. Multivariate 
results are not shown in Table 2. Results from the multivariate 
analysis and HRs for a single additional treatment are presented 
in Appendix B.

Conventional Cancer Treatments
Table 3 shows the frequency of conventional cancer treatments 
received by participants. Almost all participants (99%) received 
some form of treatment either before or after they were enrolled. 
Four participants (1 breast cancer, 3 pancreatic cancer) did not 
receive any conventional cancer treatments.

DISCUSSION

In this multicentre North American observational study, we com-
pared 5-year overall survival in patients with advanced and/or 
metastatic breast, colorectal, ovarian, or pancreatic cancer who 
consulted with an ND with SEER data. No significant differences 
were seen, including in multiple sub-group analyses of study par-
ticipants who were diagnosed with de novo disease and who saw 
an ND shortly after their diagnosis. To our knowledge, this is 
the second study comparing the survival of patients with breast 
cancer receiving care from an ND with US registry data, and 
the first in patients with colorectal, ovarian, and pancreatic can-
cer. Researchers previously conducted a similar study assessing 
recurrence of breast cancer after primary treatment for earlier-
stage disease, which showed no benefit in disease-free survival for 
patients receiving naturopathic care.20 

:

 
FIGURE 4  Ovarian Cancer Survival. SEER: All patients from SEER with stage 
III and IV ovarian cancer (N = 32,847). SEER(M): Patients from SEER who 
matched with at least one study participant (N = 340). CUSIOS: Study popula-
tion (N = 68). This curve was created as a graphic representation to aid viewers 
in visualizing the data. Statistical analyses were only applied to the main boot-
strapped analysis. SEER: Surveillance Epidemiology and End Results (registry 
data); CUSIOS: Canadian/US Integrative Oncology Study (study population).

 

:

 
FIGURE 5  Pancreatic Cancer Survival. SEER: All patients from SEER with 
stage III or IV pancreatic cancer (N = 65,851). SEER(M): Patients from 
SEER who matched with at least one study participant (N = 552). CUSIOS: 
Study population (N = 46). This curve was created as a graphic represen-
tation to aid viewers in visualizing the data. Statistical analyses were only 
applied to the main bootstrapped analysis. SEER: Surveillance Epidemiol-
ogy and End Results
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Although no results from the SEER comparison were statisti-
cally significant, there are a few findings which are notable. Firstly, 
survival favoured study participants with pancreatic cancer with 
consistent hazard reductions across the main analysis and all 
sub-analyses. This is hypothesis-generating for future research, 
particularly given the small sample size for this cohort of patients. 
Secondly, across all 4 cancer types, participants with shorter inter-
vals between diagnosis and study enrolment demonstrated more 
favourable survival times compared with the overall cohort. Fur-
thermore, this sub-analysis showed non-significant hazard reduc-
tions in participants with breast, pancreatic, and colorectal cancer. 
For ovarian cancer, it was equivocal. This suggests patients seeking 
naturopathic care long after they were diagnosed may be different 
from those who seek care more quickly. For example, they may 
have done so due to disease progression or increased symptom 
burden, which may not be the case for the SEER patients with 
whom they were matched. Additionally, patients receiving care 
late in their disease trajectory may have had less opportunity for 
naturopathic therapies to have a clinically meaningful effect. These 
confounders could bias outcomes in favour of SEER. Alternatively, 
patients who seek naturopathic care soon after they are diagnosed 
may be biased in favour of a greater preference for naturopathic 
care and a higher socioeconomic status, given that they are willing 
to pay privately to see an ND right away. This could bias outcomes 
in favour of study participants. It is also important to note that we 
do not have data on adherence to ND recommendations or other 
important confounders, such as smoking status and adherence 
to guideline-appropriate conventional care, which could heavily 

influence outcomes. Although the hazard reductions for those 
with shorter lag times are hypothesis-generating, we cannot make 
any definitive conclusions with the available data. 

For some cancer types, survival trends differ for those with 
recurrent metastatic disease versus those diagnosed de novo. This 
is important as we included both groups of patients in our study, 
but SEER does not track progression. Thus, results will inherently 
be biased. For metastatic breast cancer, research has shown that 
patients with recurrent disease have worse survival outcomes 
than patients who are diagnosed de novo.21 Given our population 
mostly had recurrent metastatic disease, this biases outcomes in 
favour of SEER. We saw more favourable outcomes in our de novo 
analysis for participants with breast cancer, which corroborates 
this bias. For patients with colorectal cancer, there are no reported 
differences between recurrent metastatic and de novo disease.22 
For patients with pancreatic cancer, research shows more favour-
able outcomes for those with recurrent metastatic disease,23 which 
biases outcomes in favour of study participants. We did not see a 
difference between the main analysis and the de novo analysis for 
participants with pancreatic cancer, which suggests the bias may 
not have impacted this group. 

We additionally compared survival among enrolled participants 
based on the number of naturopathic treatments received. Results 
indicated higher survival odds for participants receiving more ND 
visits if they had breast, colorectal, or pancreatic cancer. We also 
observed higher survival odds for participants receiving more IVC 
treatments if they had breast cancer. These results should be inter-
preted with caution, as the study was not specifically designed to 

TABLE 2  Survival Based on Naturopathic Treatments

Treatment
Median 
Treatments

HR (95% CI) P value Participants Received Treatment Total Treatments

Breast Cancer

IV vitamin C 13 0.80 (0.67–0.96) 0.02 134 67 2169

IV mistletoe 17.5 0.85 (0.61–1.20) 0.37 134 22 660

Hyperthermia 11.5 0.93 (0.68–1.28) 0.64 134 32 564

ND visits 5 0.75 (0.58–0.98) 0.04 150 150 996

Colorectal Cancer

IV vitamin C 13 0.95 (0.79–1.14) 0.58 112 58 1189

IV mistletoe 12.5 0.92 (0.70–1.20) 0.53 112 28 538

Hyperthermia 15 0.94 (0.74–1.19) 0.60 112 35 795

ND visits 4 0.72 (0.55–0.93) 0.02 112 112 996

Ovarian Cancer

IV vitamin C 17 0.97 (0.72–1.30) 0.81 68 31 831

IV mistletoe 11 0.85 (0.54–1.33) 0.49 68 15 315

Hyperthermia 12 1.30 (0.91–1.85) 0.14 68 15 257

ND visits 5 0.87 (0.61–1.26) 0.47 68 68 463

Pancreatic Cancer

IV vitamin C 5 0.98 (0.90–1.08) 0.75 46 21 324

IV mistletoe 7.5 0.95 (0.71–1.27) 0.71 46 10 146

Hyperthermia 12.5 0.93 (0.71–1.22) 0.57 46 14 259

ND visits 5 0.53 (0.34–0.84) 0.008 46 46 250

Number of participants in each analysis varies due to missing data. CI=confidence interval; HR=hazard ratio; IV=intravenous; ND=naturopathic doctor. 
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evaluate these outcomes. Although we used a multivariate model 
to analyze the data, factors such as smoking status, socioeconomic 
status, and adherence to guideline-appropriate conventional care 
were once again not accounted for. The most noteworthy result is 
the positive correlation between number of ND visits and survival. 
A possible interpretation is that patients frequently seeing their 
ND may be more engaged in their treatment plan, and thus more 
likely to adhere to it. If this were true, it could suggest that those 
who more closely follow the recommendations of their NDs have 
improved survival outcomes compared with those who do not. 
While this is an interesting hypothesis, it relies on several assump-
tions and cannot be proven with the data available. Additionally,  
although the increase in survival with increasing IVC treatments 
in participants with breast cancer is encouraging, this effect was 
not seen in the other cancer types. There are currently no clini-
cal trials evaluating IVC for survival outcomes in advanced breast 
cancer; however, there is supportive evidence for a survival advan-
tage in metastatic pancreatic cancer24 and RAS-mutated colorec-
tal cancer,25 which were not demonstrated herein. The number of 
hyperthermia treatments was negatively correlated with survival in 
the multivariate analysis of people with ovarian cancer; however, 
given these effects were not seen in the univariate model, it is likely 
not clinically significant. Finally, it is worth considering that people 
who choose to initiate IV therapy or hyperthermia may differ from 
those who do not. Those who choose these therapies may be doing 
so due to higher disease burden or progressive disease, which 
would negatively correlate with survival. Conversely, these individ-
uals may have a higher socioeconomic status, which is often posi-
tively associated with survival. Because of this and the exploratory 
nature of the analysis, we cannot make any firm conclusions about 
the effect of naturopathic treatments on survival in our population.

Almost all participants received some form of conventional 
medical treatment either before or during the study. The fre-
quency of use of these treatments in our population is comparable 
to, or higher than, population level data in the United States;26-28 
however, there is one notable exception. The rate of endocrine 
therapy usage in study participants with breast cancer is lower 
than what is typically seen in the United States (68% versus 84%, 
respectively).27 These data are consistent with previous research 
that people with breast cancer receiving naturopathic care may 
be less likely to use endocrine therapy compared with those not 
receiving naturopathic care.29 This may reflect different treatment 

preferences of patients who seek ND care. Given the importance 
of endocrine therapy in management of breast cancer, this may 
negatively impact survival outcomes.30 

Justification for Analysis
The SEER registry was chosen as our comparator for survival 
and only included patients who matched with a study partici-
pant using the variables described above. This matching process 
provided over 14,000 patient comparators. Traditionally, our 
cohort would be directly compared with all matched patients in 
SEER; however, this introduces bias, given that SEER data are 
population-based and do not control for certain clinical charac-
teristics known amongst our cohort. Comparing a population 
with a small cohort is inherently biased, as covariates, such as 
clinical status and baseline prognostic factors, are much more 
impactful in the small cohort.31 To account for this bias, we used 
matched cohorts of equal size and bootstrapping to resample the 
data. The 1:1 comparison ensures covariates are equitably distrib-
uted, and the resampling increases the precision of our estimate 
of the hazard ratio and confidence interval. Using a matched 
population is also essential to control for confounding biases. 
Especially important was matching on lag time, whereby partic-
ipants were only matched if their SEER counterpart survived at 
least as long as the lag time between diagnosis and enrolment in 
the study. This controls for immortal time bias. Immortal time is 
defined as a period where an event (mortality in this case) can-
not occur. It is impossible for study participants to die during the 
time between diagnosis and enrolment; thus, it is important to 
compare them to registry patients who have survived at least as 
long. This is noticeable in our analysis, as both study participants 
and the population of matched SEER patients severely outper-
formed the global SEER population. This was almost certainly due 
to immortal time bias. Finally, the matched SEER Kaplan-Meier 
curves do not include all matched patients, rather, they include 
the lowest number of matches of all the study participants in the 
given group. Standardization to the least number of matches for 
each participant ensures that participants who could have a large 
number of matches do not skew the data. As previously men-
tioned, no statistical analyses were applied to these curves as they 
were solely intended to be a graphic representation of the data. 
Any statistical analysis would be inferior to what was generated 
using the matched bootstrap analysis. 

The internal survival comparison was conducted using a 
time-varying covariate analysis. This type of analysis adjusts for 
the fact that covariates change during the follow-up period. Spe-
cifically, with regards to our study, there is a bias whereby the 
longer participants survive, the more likely they are to receive 
more treatments. This selection bias is accounted for and cor-
rected in a time-varying covariate analysis. In our analysis, we 
compared participants who received at least one treatment with 
participants who received zero treatments, looking at the effect of 
the median number of treatments in each group. As an example, 
we saw a hazard ratio of 0.80 (20% reduction in risk of death) for 
participants receiving IVC in the breast cancer cohort. This means 
the hazard rate for a participant receiving 13 IVC treatments 

TABLE 3  Conventional Cancer Treatments Received

Treatment
Breast 
Cancer
(n = 154)

Colorectal 
Cancer
(n = 112)

Ovarian 
Cancer
(n = 71)

Pancreatic 
Cancer
(n = 47)

Chemotherapy 81% 93% 99% 85%

Radiation therapy 77% 36% 18% 32%

Surgery 80% 72% 96% 34%

Hormone therapy 83% 0 8% 0

Monoclonal 
antibodies

51% 74% 38% 6%

Oral targeted 
therapy

54% 17% 30% 9%
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would be 0.8 times the hazard rate for a participant receiving 
zero treatments. The median number of treatments was used as a 
comparator; however, using the statistical model, the hazard ratio 
can be adjusted for any number of treatments while keeping the  
same P value. 

Limitations
This study has several important limitations. The use of SEER as a 
comparator is a limitation for several reasons. Firstly, SEER does 
not collect data on cases of cancer progression and thus does not 
capture patients with recurrent metastatic disease, rather only 
de novo cancer staging. This was partially controlled in our sub-
analyses for participants diagnosed with de novo disease; however, 
this was a relatively small proportion of our population. Practical 
constraints prevented us from only enrolling patients with de novo 
stage IV disease due to the low incidence of initial stage IV diag-
noses, particularly with breast cancer.32 Secondly, there are inher-
ent biases comparing population-level data with small cohorts 
as described above. This was at least partially controlled by our 
bootstrap analysis method. Thirdly, SEER does not gather data on 
Canadian patients; however, according to the American Cancer 
Society and Canadian Cancer Society, survival rates appear to 
be similar between Canada and the United States for all cancer 
types.3,33 SEER also does not capture important confounders, such 
as smoking status, socioeconomic status, and conventional treat-
ment regimens. Finally, data on the usage of TCIM therapies are 
also not present in SEER, which may introduce a dilutional con-
founding bias.

Another limitation is the lack of exclusion criteria based on 
date of diagnosis. Each enrolled participant had a lag time from 
diagnosis to enrolment, which if uncontrolled creates an immortal 
time bias. We addressed this bias by only including SEER matches 
who survived at least as long as the lag time between diagnosis 
and enrolment in study participants. However, this method does 
not eliminate all bias that results from lag time. For example, there 
may be reasons why someone seeks ND care long after their diag-
nosis, such as progression or increased symptom burden, which 
may negatively impact their survival outcomes. Another con-
sequence of this lag time is that participants may have received 
different conventional treatments or were at different stages of 
treatment at the time of enrolment, which decreases the internal 
validity of the study. This lag time created another challenge given 
that the primary outcome was 5-year overall survival. Ten par-
ticipants (2.7%) had a lag time longer than 5 years, which meant 
their follow-up time on the study was not included. Additionally, 
some participants had lag times between 24 and 60 months, which 
meant their follow-up time on the study was truncated. While 
5-year survival is a common measure and truncating at 5 years 
helps reduce some of the bias of long-term survivors, it intro-
duces new bias in that participant follow-up while on-study (i.e., 
when participants were potentially receiving naturopathic care) 
was removed. We attempted to control for this bias by including a 
sub-analysis of participants with shorter lag times. 

There is likely selection bias from a few different sources. Firstly, 
there was no mechanism in place to ensure participants were 

screened and enrolled consecutively. Secondly, it is well docu-
mented that individuals with cancer who seek complementary 
healthcare services have more comprehensive insurance coverage, 
are more likely to be non-smokers, and have higher education and 
income,34-36 all of which can affect clinical outcomes. Although these 
are general trends, we do not have specific data for our population. 

Although some data were collected regarding conventional 
treatments received by study participants, the granularity of the 
data was not sufficient to assess whether participants adhered to 
standard oncologic care guidelines. Adherence to standard treat-
ments would be expected to impact clinical outcomes. 

Beyond limitations in study methodology, there are several other 
important considerations when interpreting these data. This study 
assessed 5-year survival as the primary outcome; however, likely 
not all participants sought naturopathic care to improve survival. 
Participants may have presented for side effect management or 
improving QOL but were included equally in the survival analysis. 
Data regarding adherence for most naturopathic therapies were not 
collected, and thus the degree to which participants followed the 
guidance provided by their ND is unknown. Furthermore, there 
are many participants who only saw their ND once. Therefore, it 
is important to recognize that the primary goal of the study was 
to assess whether at least one consultation with an ND, as deliv-
ered in real-world practice, affects survival. It does not assess the 
impact of consistent or optimal naturopathic care. While this could 
be considered a limitation, and valuable information can be gath-
ered from assessing compliance, real-world research offers valuable 
insights into the typical outcomes expected in clinical practice.

The above limitations are difficult to address in an observational 
study. Given the challenges, it may not be appropriate to assess 
survival benefits by comparing a small cohort with registry data. It 
is clear from our analysis that using a matched population, espe-
cially the control of immortal time bias, is required at minimum. 
Additionally, enrolling patients shortly after diagnosis and limit-
ing enrollment to those diagnosed de novo with the cancer stage 
under investigation would further mitigate potential bias. How-
ever, the lack of data regarding conventional treatment regimens 
and use of confounding treatments in SEER severely decreases 
internal validity, and selection bias will remain a concern. Ulti-
mately, a clinical trial, whereby patients would be recruited in a 
hospital setting who are newly diagnosed and naïve to naturo-
pathic care, would be the optimal way around these challenges. 
A trial of this nature is being conducted by a group in Ottawa, 
Canada, in which patients with newly diagnosed lung, gastric, or 
esophageal cancer are randomized to receive standard care plus 
naturopathic care or standard care alone.37 However, studies of 
this magnitude are complex, costly, and suffer from reductions in 
external validity when using standardized treatment protocols. 

Strengths
There are a few strengths worth noting. This is the first study to 
evaluate survival outcomes for patients with advanced cancer 
receiving naturopathic care, and thus the methods and find-
ings are novel. Additionally, the multicentre and international 
recruitment increases the generalizability of our findings. The 
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prospective enrolment reduces selection bias. The statistical meth-
ods that were used for both the bootstrapped and time-varying 
covariate analysis helped reduce known biases with observa-
tional research. Lastly, the sub-analyses provide insights into the 
impact of important characteristics in our population and may be 
hypothesis-generating for future research.

CONCLUSION

This study demonstrated no survival advantages for patients with 
advanced breast, colorectal, pancreatic, or ovarian cancer who 
consulted with a naturopathic doctor compared with US registry 
data. Despite the lack of improvements, we cannot conclude that 
naturopathic medicine is ineffective for survival in this population 
due to the many biases and limitations in the study design which 
cannot be adequately controlled. This study is the first large-scale 
attempt to evaluate how consulting with a naturopathic doctor 
impacts cancer outcomes in a real-world setting. Further research 
in a more controlled setting, such as a clinical trial, is needed to 
clarify the role of naturopathic medicine for survival in people 
with advanced cancer.
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APPENDIX A: SEER SURVIVAL COMPARISON

 
FIGURE A1  Breast cancer: survival of participants with lag time ≤ 6 months 
compared with SEER registry. SEER: All patients from SEER with Stage IV 
breast cancer (N = 35,551). SEER(M): Patients from SEER who matched 
with at least one study participant (N = 902). CUSIOS: Study population 
(N = 82). This curve was created as a graphic representation to aid viewers 
in visualizing the data. Statistical analyses were only applied to the main 
bootstrapped analysis. SEER: Surveillance Epidemiology and End Results 
(registry data); CUSIOS: Canadian/US Integrative Oncology Study (study 
population).

 
FIGURE A3  Breast cancer: survival of participants with de novo disease 
and lag time ≤ 6 months compared with SEER registry. SEER: All patients 
from SEER with Stage IV breast cancer (N = 35,551). SEER(M): Patients 
from SEER who matched with at least one study participant (N = 165). 
CUSIOS: Study population (N = 15). This curve was created as a graphic 
representation to aid viewers in visualizing the data. Statistical analyses 
were only applied to the main bootstrapped analysis. SEER: Surveillance 
Epidemiology and End Results (registry data); CUSIOS: Canadian/US Inte-
grative Oncology Study (study population).

 
FIGURE A2  Breast cancer: survival of participants with de novo disease 
compared with SEER registry. SEER: All patients from SEER with Stage IV 
breast cancer (N = 35,551). SEER(M): Patients from SEER who matched 
with at least one study participant (N = 162). CUSIOS: Study population 
(N = 27). This curve was created as a graphic representation to aid viewers 
in visualizing the data. Statistical analyses were only applied to the main 
bootstrapped analysis. SEER: Surveillance Epidemiology and End Results 
(registry data); CUSIOS: Canadian/US Integrative Oncology Study (study 
population).

 
FIGURE A4  Colorectal cancer: survival of participants with lag time ≤ 6 
months compared with SEER registry. SEER: All patients from SEER with 
Stage IV colorectal cancer (N = 71,735). SEER(M): Patients from SEER 
who matched with at least one study participant (N = 6,466). CUSIOS: 
Study population (N = 61). This curve was created as a graphic representa-
tion to aid viewers in visualizing the data. Statistical analyses were only ap-
plied to the main bootstrapped analysis. SEER: Surveillance Epidemiology 
and End Results (registry data); CUSIOS: Canadian/US Integrative Oncology 
Study (study population).
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FIGURE A5  Colorectal cancer: survival of participants with de novo disease 
compared with SEER registry. SEER: All patients from SEER with Stage 
IV colorectal cancer (N = 71,735). SEER(M): Patients from SEER who 
matched with at least one study participant (N = 3,640). CUSIOS: Study 
population (N = 70). This curve was created as a graphic representation to 
aid viewers in visualizing the data. Statistical analyses were only applied to 
the main bootstrapped analysis. SEER: Surveillance Epidemiology and End 
Results (registry data); CUSIOS: Canadian/US Integrative Oncology Study 
(study population).

 
FIGURE A7  Ovarian cancer: survival of participants with lag time ≤ 8 months 
compared with SEER registry. SEER: All patients from SEER with Stage III 
or IV ovarian cancer (N = 32,847). SEER(M): Patients from SEER who 
matched with at least one study participant (N = 1,476). CUSIOS: Study 
population (N = 36). This curve was created as a graphic representation to 
aid viewers in visualizing the data. Statistical analyses were only applied to 
the main bootstrapped analysis. SEER: Surveillance Epidemiology and End 
Results (registry data); CUSIOS: Canadian/US Integrative Oncology Study 
(study population).

 
FIGURE A6  Colorectal cancer: survival of participants with de novo disease 
and lag time ≤ 6 months compared with SEER registry. SEER: All patients 
from SEER with Stage IV colorectal cancer (N = 71,735). SEER(M): Patients 
from SEER who matched with at least one study participant (N = 3,710). 
CUSIOS: Study population (N = 35). This curve was created as a graphic 
representation to aid viewers in visualizing the data. Statistical analyses 
were only applied to the main bootstrapped analysis. SEER: Surveillance 
Epidemiology and End Results (registry data); CUSIOS: Canadian/US Inte-
grative Oncology Study (study population).

 
FIGURE A8  Pancreatic cancer: survival of participants with lag time ≤ 2 
months compared with SEER registry. SEER: All patients from SEER with 
stage III or IV pancreatic cancer (N = 65,851). SEER(M): Patients from 
SEER who matched with at least one study participant (N = 624). CUSIOS: 
Study population (N = 24). This curve was created as a graphic representa-
tion to aid viewers in visualizing the data. Statistical analyses were only ap-
plied to the main bootstrapped analysis. SEER: Surveillance Epidemiology 
and End Results (registry data); CUSIOS: Canadian/US Integrative Oncology 
Study (study population).
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FIGURE A9  Pancreatic cancer: survival of participants with de novo disease 
compared with SEER registry. SEER: All patients from SEER with stage III 
or IV pancreatic cancer (N = 65,851). SEER(M): Patients from SEER who 
matched with at least one study participant (N = 384). CUSIOS: Study 
population (N = 32). This curve was created as a graphic representation to 
aid viewers in visualizing the data. Statistical analyses were only applied to 
the main bootstrapped analysis. SEER: Surveillance Epidemiology and End 
Results (registry data); CUSIOS: Canadian/US Integrative Oncology Study 
(study population).

 
FIGURE A10  Pancreatic cancer: survival of participants with de novo dis-
ease and lag time ≤ 2 months compared with SEER registry. SEER: All 
patients from SEER with stage III or IV pancreatic cancer (N = 65,851). 
SEER(M): Patients from SEER who matched with at least one study par-
ticipant (N = 416). CUSIOS: Study population (N = 16). This curve was 
created as a graphic representation to aid viewers in visualizing the data. 
Statistical analyses were only applied to the main bootstrapped analysis. 
SEER: Surveillance Epidemiology and End Results (registry data); CUSIOS: 
Canadian/US Integrative Oncology Study (study population).
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APPENDIX B: INTERNAL SURVIVAL COMPARISON

TABLE A1  Survival Among Study Participants with Breast Cancer

Covariate HR, 95% CI P value

Univariate (single treatment)

IV vitamin C 0.983 (0.969–0.997) 0.02

IV mistletoe 0.991 (0.973–1.010 0.38

Hyperthermia 0.993 (0.967–1.021) 0.64

ND visits 0.945 (0.896–0.997) 0.04

Age (continuous) 1.012 (0.993–1.032) 0.23

HR status (luminal A vs. HER2 enriched) 2.347 (0.568–9,693) 0.24

HR status (luminal B vs. HER2 enriched) 1.922 (0.320–11.530) 0.48

HR status (triple negative vs. HER2 enriched) 8.035 (1.763–36.609) 0.007

HR status (unknown vs. HER2 enriched) 1.701 (0.367–7.891) 0.50

Histology (lobular vs. ductal) 1.424 (0.764–2.653) 0.27

Histology (other vs. ductal) 0.626 (0.247–1.583) 0.32

Histology (unknown vs. ductal) 1.003 (0.539–1.864) 0.99

Multivariate (single treatment)

IV vitamin C 0.967 (0.944–0.992) 0.01

IV mistletoe 1.031 (0.996–1.067) 0.08

Hyperthermia 1.008 (0.977–1.040) 0.63

ND visits 0.918 (0.861–0.980) 0.01

Age (continuous) 1.019 (0.997–1.041) 0.08

HR status (luminal A vs. HER2 enriched) 1.654 (0.384–7.107) 0.50

HR status (luminal B vs. HER2 enriched) 1.327 (0.213–8.266) 0.76

HR status (triple negative vs. HER2 enriched) 11.425 (2.330–56.033) 0.003

HR status (unknown vs. HER2 enriched) 1.283 (0.271–6.075) 0.75

Histology (lobular vs. ductal) 1.61 (0.805–3.218) 0.18

Histology (other vs. ductal) 0.701 (0.250–1.961) 0.50

Multivariate (median treatments)

IV Vitamin C 0.651 (0.468–0.907) 0.01

IV mistletoe 1.69 (0.912–3.134) 0.08

Hyperthermia 1.096 (0.764–1.572) 0.63

ND visits 0.653 (0.473–0.903) 0.01

HR: Hormone Receptor. HER: Human Epidermal Growth Factor Receptor. IV: Intravenous. ND: Naturopathic Doctor
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TABLE A2  Survival Among Study Participants with Colorectal Cancer

Covariate HR, 95% CI P value

Univariate (single treatment)

IV vitamin C 0.996 (0.983–1,01) 0.58

IV mistletoe 0.993 (0.973–1.015) 0.53

Hyperthermia 0.996 (0.981–1.012) 0.60

ND visits 0.92 (0.859–0.984) 0.02

Age (continuous) 1.021 (0.999–1.044) 0.06

Sex (male vs. female) 1.272 (0.782–2.069) 0.33

Multivariate (single treatment)

IV vitamin C 1.011 (0.983–1,040) 0.43

IV mistletoe 0.989 (0.960–1.020) 0.49

Hyperthermia 0.997 (0.971–1.024) 0.83

ND visits 0.898 (0.828–0.974) 0.009

Age (continuous) 1.02 (0.995–1.045) 0.12

Sex (male vs. female) 0.981 (0.579–1.663) 0.94

Multivariate (median treatments)

IV vitamin C 1.154 (0.807–1.648) 0.43

IV mistletoe 0.871 (0.603–1.259) 0.49

Hyperthermia 0.956 (0.633–1.443) 0.83

ND visits 0.649 (0.471–0.895) 0.009

IV: Intravenous. ND: Naturopathic Doctor

TABLE A3  Survival Among Study Participants with Ovarian Cancer

Covariate HR, 95% CI P value

Univariate (single treatment)

IV vitamin C 0.998 (0.981–1,02) 0.81

IV mistletoe 0.986 (0.945–1.027) 0.49

Hyperthermia 1.022 (0.993–1.053) 0.14

ND visits 0.974 (0.906–1.047) 0.47

Age (continuous) 1.017 (0.982–1.054) 0.34

Histology (serous vs. other) 0.794 (0.317–1.987) 0.62

Stage (III vs. IV) 1.979 (0.949–4.125) 0.07

Multivariate (single treatment)

IV vitamin C 1.002 (0.970–1,036) 0.89

IV mistletoe 0.985 (0.930–1.043) 0.60

Hyperthermia 1.045 (1.001–1.091) 0.05

ND visits 0.934 (0.851–1.025) 0.15

Age (continuous) 1.034 (0.986–1.083) 0.17

Histology (serous vs. other) 0.828 (0.267–2.565) 0.74

Stage (III vs. IV) 1.803 (0.781–4.165) 0.17

Multivariate (median treatments)

IV vitamin C 1.034 (0.587–1.823) 0.89

IV mistletoe 0.848 (0.454–1.584) 0.60

Hyperthermia 1.696 (1.011–2.845) 0.05

ND visits 0.712 (0.445–1.139) 0.15

IV: Intravenous. ND: Naturopathic Doctor

TABLE A4  Survival Among Study Participants with Pancreatic Cancer

Covariate HR, 95% CI P value

Univariate (single treatment)

IV vitamin C 0.997 (0.980–1,015) 0.75

IV mistletoe 0.993 (0.954–1.032) 0.71

Hyperthermia 0.994 (0.973–1.016) 0.57

ND visits 0.882 (0.804–0.968) 0.008

Age (continuous) 1.011 (0.983–1.040) 0.44

Histology (adenocarcinoma vs. other) 0.729 (0.284–1.872) 0.51

Stage (III vs. IV) 1.32 (0.659–2.646) 0.43

Multivariate (single treatment)

IV vitamin C 1.004 (0.964–1,046) 0.83

IV mistletoe 0.996 (0.948–1.046) 0.86

Hyperthermia 1.009 (0.959–1.062) 0.73

ND visits 0.87 (0.778–0.974) 0.02

Age (continuous) 1.007 (0.973–1.042) 0.68

Histology (adenocarcinoma vs. other) 0.77 (0.280–2.120) 0.61

Stage (III vs. IV) 1.299 (0.597–2.830) 0.51

Multivariate (median treatments)

IV vitamin C 1.02 (0.830–1,253) 0.83

IV mistletoe 0.97 (0.672–1.401) 0.86

Hyperthermia 1.119 (0.592–2.116) 0.73

ND visits 0.499 (0.285–0.872) 0.02

IV: Intravenous. ND: Naturopathic Doctor


