ORIGINAL ARTICLE

Survival Impact of Integrative Cancer Care in Advanced
Metastatic Breast Cancer
Keith I. Block, MD,*!" Charlotte Gyllenhaal, PhD,*! Debu Tripathy, MD,§
Sally Freels, PhD,– Mark N. Mead, MSc,* Penny B. Block, PhD,*
William C. Steinmann, MSc, MD,** Robert A. Newman, PhD,!! and
Jacob Shoham, MD, PhD""
*Block Center for Integrative Cancer Treatment, Evanston, Illinois; !Program for Collaborative
Research in the Pharmaceutical Sciences, College of Pharmacy, University of Illinois at Chicago,
Chicago, Illinois; "Department of Medical Education, College of Medicine, University of Illinois at
Chicago, Chicago, Illinois; §Department of Internal Medicine, University of Texas Southwestern
Medical Center, Dallas, Texas; –Department of Epidemiology and Biostatistics, School of Public
Health, University of Illinois at Chicago, Chicago, Illinois; **Tulane University Health Sciences
Center, New Orleans, Louisiana; !!Department of Experimental Therapeutics, University of Texas
M. D. Anderson Cancer Center, Houston, Texas; and ""Faculty of Life Sciences, Bar-Ilan University,
Ramat-Gan, Israel, and KaMaH, The Israel Center for Health Promoting Therapies, Gimzo, Israel

n Abstract: Integrative cancer treatment is of substantial interest to many cancer patients. Research is needed to evaluate the effects of integrative treatment on patient outcomes. We report survival data for a consecutive case series of
advanced metastatic breast cancer patients who received a comprehensive clinical program combining conventional treatments with nutrition and supplementation, fitness and mind-spirit instruction at the Block Center for Integrative Cancer Treatment. Treatment outcomes using integrative care for this disease have not previously been documented; survival data will
thus contribute to decisions concerning future research directions and design. Ninety consecutive patients with metastatic
breast cancer diagnosed during 1984–1997 who received chemotherapy at the integrative cancer center were included.
Prognostic factors, treatments and survival from onset of metastases were determined from analysis of scans, labs, pathology and medical records. The log-rank test and Cox proportional hazards analyses were used, and a Kaplan–Meier curve
was calculated. All patients had metastatic disease at baseline, 96% were relapsed and 52% had received prior chemotherapy for metastatic disease. Median age at onset of metastasis was 46 years. Median survival was 38 months (95% CI
27,48). Published literature on populations with somewhat more favorable prognostic factors treated in conventional clinics
showed median survivals of 20 to 23 months. Through the 1990s, median survival reported in metastatic breast cancer trials
or observations generally ranged from 12 to 24 months. Five-year survival was 27% for Center versus 17% for comparison
patients. Despite a higher proportion of younger and relapsed patients, survival of metastatic breast cancer patients at the
Center was approximately double that of comparison populations and possibly even higher compared to trials published during this period. Explanations for the advantage relative to conventional treatment alone may include the nutritional, nutraceutical, exercise and psychosocial interventions, individually or in combination; self-selection of patients cannot be ruled out.
Further research to evaluate the impact of integrative breast cancer treatment on survival is warranted. n
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D

espite therapeutic advances in recent years, the
effectiveness of conventional treatment for metastatic breast cancer (MBC) is limited (1). A review of
189 randomized trials of chemotherapeutic and hor-
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monal treatments for MBC published between 1975
and 1996 found only minimal survival differences
among treatments: the most marked difference, found
in comparisons of polychemotherapy versus monotherapy, yielded an absolute differential of only 3%
3 years after treatment (2). Through the 1990s, median survival in MBC ranged from 12 to 24 months
(3); later trials of taxane-based therapies generally
reported overall survivals of 18–26 months (4), with
further improvements noted with the advent of
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HER2-targeted antibody therapy (5). Nevertheless,
these therapies introduce side effects and improve
median survival by only a few months.
Breast cancer patients use complementary and alternative therapies in higher numbers than the population at large (6). Cancer patients who use alternative
therapies in lieu of conventional interventions without
professional guidance may have diminished survival
(7), perhaps reflecting in part a population with high
risk disease not responsive to conventional medicine.
In contrast, the approach examined in the present
study is a comprehensive integrative program guided
by clinical assessments and selected biomarkers, combined systematically with conventional treatments by
a physician-led team. In addition to widely recognized
prognostic factors such as tumor size, ER status and
lymph node invasion, other factors can impact survival in breast cancer patients, e.g. body weight, psychosocial distress with elevated catecholamines,
cortisol, inflammatory and oxidative mediators, diet
and physical activity (8). Randomized trials of single
agent therapies or one-dimensional interventions
appear inadequate to address this complexity, and the
need for new clinical models to research and test
whole systems interventions such as integrative care is
becoming evident (9). Observations of characteristics
and outcomes of integrative cancer treatment systems
are suggested as a necessary first step in developing
whole systems research models (10).
To date, reports on treatment outcomes for MBC
patients using integrative cancer care in the United States
are lacking. We report the outcomes and prognostic
variables for 90 consecutive MBC patients attending a
community-based facility near Chicago, the Block Center
for Integrative Cancer Treatment (BCICT). The Block
Center selectively integrates conventional cancer therapies with individualized nutritional biotherapy, nutraceutical support, fitness and physical care programs, and
mind-spirit strategies. A major aim of this study is
to supply preliminary observations on prognostic and
outcome variables for integrative cancer treatment that
can be used to determine future research directions and
contribute to the design of future research.

METHODS
Treatment
The BCICT emphasizes a life-affirming, hope-based
orientation in cancer treatment (11,12). Conventional,

experimental, off-label and integrative treatments are
provided, grounded in clinical and literature-based
assessment of safety, efficacy and mode of action. For
each of the integrative therapies (nutrition, physical
care, mind-spirit care), specific laboratory and clinical
assessments are performed to determine personal, clinical and biological needs of the patient, and to tailor
treatment recommendations. Chemotherapy protocols
are determined by the Center’s medical staff, following an initial detailed clinical workup, and are based
on current medical literature, as well as prior treatment regimens.
Staff physicians with expertise in cancer nutrition
develop a personalized nutrition and supplement regimen; utilizing this program, a registered dietitian
then educates patients and provides hands-on training (13,14). Nutritional assessments include anthropometrics, individual caloric needs for weight gain
or loss, and markers of nutritional, oxidative,
immune, inflammatory status. The diet emphasizes
intake of whole grains, fruits and vegetables with
low glycemic indices, and proteins from plants, fish,
dairy alternatives and egg whites. Supplements comprise a selected group of agents for which pre-clinical and clinical data have suggested a potential to
mitigate side effects, enhance response to therapy,
decrease resistance to chemotherapy and prolong disease remissions. Supplements taken by all patients in
the study included fish oil, a multivitamin-mineral
supplement designed for cancer patients, a mushroom-based immune supplement and a phytochemically-rich
vegetable
and
fruit
drink;
other
supplements frequently used include mixed carotenoids, melatonin, calcium-d-glucarate, reishi mushrooms and green tea. Supplement regimens are
determined by favorable synergisms and screened for
unfavorable interactions with conventional medications, and are recommended on the basis of individualized biochemical and molecular testing as well as
treatment-related clinical assessments (e.g., side
effects, disease complications, enhancing conventional
treatment). In addition, patients receive intravenous
vitamin infusions during chemotherapy to prevent
treatment-related nutrient deficiencies. These infusions include vitamins A, C, D, E, K, B-vitamins
and, at the time the study patients were treated, calcium, magnesium and trace minerals, all in doses
slightly under to a few times higher than Recommended Daily Allowances. Our review of randomized trials of antioxidants (such as vitamins A, C,
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and E) given with chemotherapy found no
suggestion of negative impact on treatment response
or survival, and potential improvements in chemotherapy side effects (15).
Each patient receives a physical care assessment
including variables such as strength, endurance, range
of motion, body composition analysis and exercise
contraindications. Physical therapists or trainers
instruct patients in the BCICT’s fitness program,
which aims to improve aerobic competence and
energy balance with interval and endurance training,
to maintain or rebuild muscle mass with strength
training, and to promote flexibility with therapeutic
adaptations of yoga, Pilates and qi gong (16,17).
Manual therapeutic techniques including microcurrent electrical stimulation, shiatsu, massage and acupuncture are implemented for pain management,
chemotherapy-related side effects and improved wellbeing.
Each patient receives assessment and psycho-social
education with staff psychotherapists in the BCICT’s
mind-spirit program. Assessments utilize validated
instruments and include mental health history,
anxiety, depression and quality of life. Systematic
training is provided in relaxation strategies, cognitive-behavioral interventions, and other approaches
to enhance coping skills, pain management and
sleep hygiene in order to manage the challenges
associated with a cancer diagnosis and to mitigate
side effects of chemotherapy, while improving treatment tolerance (18). Attending to issues of psychological well-being, lifestyle preferences, quality of
life, an orientation of hope and personal meaning
also improves adherence to treatment recommendations (19).
Data Collection
The population included all advanced MBC
patients diagnosed before 1998 who received
chemotherapy under the Center’s supervision. To
accurately represent the characteristics of those seeking integrative care, all consecutive cases of advanced
MBC presenting during the study period were
included in the study. The inclusion criteria did not
specify any minimum survival time, and thus no
patients were excluded. Patients with MBC typically
arrived at the Center after disease progression,
through various referral sources. The study protocol
was approved by the University of Illinois at Chicago
Institutional Review Board.

Data for the study included information from
patients’ radiological, laboratory and pathology
results, key surgical and clinical reports. Data were
extracted from medical charts and evaluated in 1998
and again in 2002. An author (DT) not on the
Center’s staff, who specializes in breast cancer
research and treatment, reviewed study data and
confirmed dates of metastasis and recurrence. Relevant
data and reports from subjects’ charts, including scans
and laboratory tests were inspected and analyzed.
Prognostic factors (lymph node and estrogen receptor
status and tumor size) were obtained from biopsy,
radiological, surgical, laboratory reports, consultation
reports and clinical chart notes. Data on onset and
location of metastases were obtained from pathology
reports, bone scans, x-rays, CT scan reports, consultation reports and medical chart notes. Demographic
characteristics and treatment and recurrence dates
were also obtained.
Survival time from onset of distant or systemic
metastasis (i.e., metastases other than ipsilateral or
contralateral lymph nodes or breast) through 2002
was determined from patients’ hospital and medical
records, and confirmed through consultation with the
National Death Index and other records in publicly
accessible databases.
Data Analysis
Data were obtained on 90 consecutive MBC
patients treated with the BCICT protocol. Dates of
initial diagnosis ranged from 1975 to 1997, whereas
dates of diagnosis with metastatic disease ranged from
November 1984 through December 1997. A Kaplan–
Meier survival curve was generated from time of diagnosis of metastatic disease. Median survival time and
corresponding 95% confidence intervals were
computed. To characterize the relationship of survival
to prognostic variables, potential predictors of survival
were selected: tumor size and number of positive
lymph nodes at initial diagnosis, estrogen receptor status, age at diagnosis with metastatic disease, disease
free interval, location of metastatic sites, pathological
type, whether adjuvant chemotherapy was recommended and the date of implementation of the BCICT
program and dietary change. The SAS statistical package was used for data analysis. The log rank test was
used to compare survival distributions between different predictor variable states, and Cox proportional
hazards modeling was used to assess contributions of
different variables to survival outcomes.
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RESULTS
Demographic and Clinical Characteristics
Demographic, tumor pathologic, hormonal and
other characteristics of the 90 consecutive MBC
patients are summarized in Table 1. In the study population, 3% were initially diagnosed with Stage IV
disease, while 97% entered the program with systemic
metastases that developed after initial diagnosis with
Stages I, II, or III disease. Patients had an average of
1.8 previous chemotherapy treatment regimens before
presenting at the BCICT (range 0–4); fifteen patients
had undergone unsuccessful high-dose chemotherapy
with bone marrow transplant. Other than two
patients, all received their adjuvant chemotherapy at
other centers, prior to developing progressive disease
and seeking treatment at the Center. The adjuvant
regimens most commonly received were cyclophosphamide, doxorubicin and 5-flurouracil (CAF), cyclophosphamide, methotrexate and 5-flurouracil (CMF) and

Characteristics of study population
Ethnic background
European
African
Asian
Hispanic
Age at initial diagnosis
£40
41–50
>50
Age at metastasis
£40
41–50
>50
Initial disease stage
0
I
II
III
IV
Unavailable
Pathology
Infiltrating ductal carcinoma
Lobular carcinoma
Phyllodes
Unavailable
Pregnancy and menopause
Pregnant at or after
initial diagnosis
Presumed menopausal status*
at initial diagnosis
Premenopausal
Postmenopausal

90 (100)

81
5
2
2

(90)
(6)
(2)
(2)

36 (40)
37 (41)
17 (19)
16 (18)
46 (51)
28 (31)
1
14
46
8
3
18

(1)
(15)
(51)
(9)
(3)
(20)

61
9
1
19

(67)
(10)
(1)
(21)

4 (4)

71 (79)
19 (21)

Values are expressed as n (%).
*Premenopausal, age £50; postmenopausal, >50.

cyclophosphamide and doxorubicin (AC). Nearly half
the population had not received prior chemotherapy
for metastatic disease (first-line patients, n = 43),
while smaller numbers presented for second-line
(n = 25) or third-line (n = 22) therapy. The most commonly applied first-line protocols at the Center were
paclitaxel and doxorubicin, paclitaxel and vinorelbine,
and CAF. The most common second- and third-line
protocols were doxorubicin and vinorelbine, and
docetaxel and vinorelbine. Table 1 summarizes
conventional treatments received by the patient
population.
Survival
Median survival after metastasis in the BCICT population was calculated from a Kaplan–Meier curve
(Fig. 1). Data from 12 patients in the population were
right-censored: six patients were lost to follow-up and
the remainder were alive at the end of the study period. The patients lost to follow-up had all survived at

Table 1. Disease and Treatment
Data for Patients at Integrative
Cancer Center (BCICT)

Treatment characteristics
Treatment before BCICT
Surgery
Mastectomy
Lumpectomy
None
Adjuvant chemotherapy
Given or recommended
Not given or not recommended
Hormonal treatment
Tamoxifen
Radiation therapy
High-dose chemotherapy ⁄
bone marrow transplant
Yes
No
Initial chemotherapy treatment
sought at BCICT
First-line
Second-line
Third-line or later

71 (79)
16 (18)
2 (2)
66 (79)
18 (21)
50 (55)
62 (69)

15 (17)
75 (83)

43 (48)
25 (28)
22 (24)

Integrative Care in Metastatic Breast Cancer • 5

30 months and survival of third-line or later patients
was 42 months. Corresponding 5-year survivals were
30%, 16% and 18%. Median time from diagnosis of
metastatic disease to presentation at the Center (lag
time) was 8 months (20). First-line patients had a
median lag time of 3 months, second line patients of
13 months and third-line or later patients 15 months.
First-line patients may thus be more comparable to
patients in studies at other centers.
Comparison to Other Studies of MBC Patients

Figure 1. Kaplan–Meier product-limit analysis of 90 metastatic
breast cancer patients treated at integrative cancer center (Block
Center for Integrative Cancer Treatment).

least 41 months at the time of last contact. The
median survival time from metastasis was 38 months
(range 7–137 months, 95% CI 27–48). The 3-year
survival was 52% while the 5-year survival was 27%.
The log-rank test was used to compare median survival times of patients stratified by prognostic factors.
Median survival times do not differ significantly
among prognostic subgroups (number of positive
lymph nodes, estrogen receptors, size of primary
tumor, adjuvant chemotherapy, age at metastatic disease ⁄ recurrence, disease free interval (DFI) or metastatic site) except for estrogen receptor status
(p < 0.03) and DFI; DFI of more than 18 months had
significantly longer survival than those with shorter
DFI (log-rank test, v2 = 7.2, df = 1, p = 0.007). Percentages of patients in the prognostic subgroups are
shown in Figure 2.
Median survival of patients in the Block Center’s
population under age 40 at diagnosis of metastatic
disease was not different from those aged 41–50 or
those over age 50 (p > 0.32); median survival of MBC
patients who were age 40 or under at initial cancer
diagnosis was also similar to that of patients over age
40. In the proportional hazards model of prognostic
factors in the Center population, however (not
shown), DFI < 18 months, age group (<40, 41–50,
>50) and estrogen receptor status (positive or negative) significantly predict survival.
The median survival from onset of metastasis of
patients initially presenting for first-line treatment was
39 months; survival of second-line patients was

The BCICT population was compared with those
of Clark et al. (21) and Anderson et al. (22) These
studies, which evaluated chemotherapy patients treated at community clinics, provided both detailed
data on proportions of patients with specific prognostic factors and survival data for prognostic subgroups. The purpose of the comparison was to
determine whether the BCICT population differed
substantially from other community-based clinics in
prognostic variables and whether survival was comparable for prognostic categories. Patients in Anderson’s study (n = 407) all received chemotherapy at a
single clinic. Anderson reports prognostic variables
and survival after distant or systemic metastasis
(defined as metastases other than ipsilateral or contralateral lymph nodes or breast). Dates of original
diagnosis in the Anderson population ranged from
1958 to 1995, while dates of recurrence ranged from
1974 to 1998. Survival for the BCICT population is
calculated from the time of distant or systemic
metastasis as defined by Anderson et al. Patients in
Clark’s study (n = 1015) had their estrogen receptor
status evaluated by a single institution and received
chemotherapy at several community clinics. Clark
reports prognostic variables and survival after first
recurrence (loco-regional or distant metastasis) (21).
Dates of original diagnosis ranged from 1971–1983.
The Clark population thus includes earlier staged
patients with contralateral breast metastases (i.e., not
distant or systemic metastases). This population was
treated prior to the development of therapeutic
advances such as taxanes, and thus could be
expected to have worse therapeutic outcomes. For
this reason detailed survival comparisons will be
made mostly with the Anderson group, while the
Clark group will be used to compare profiles of
prognostic variables. The Anderson and BCICT populations both include patients diagnosed after taxanes became available.
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(b)

(f)
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(h)

Figure 2. (a–h) Comparison of prognostic factors and median survivals among breast cancer populations in the Block Center for Integrative Cancer Treatment (BCICT), Clark et al. (21) and Anderson et al. (22) populations.

Figures 2a–g show that the three populations were
generally similar on prognostic variables. However,
more of the BCICT patients had received adjuvant
chemotherapy, considered an adverse prognostic
factor (23). Furthermore, the BCICT population was
considerably younger, a factor associated with higher
risk of death after metastatic disease (24); in particular, breast cancer patients under age 40 have a worse
prognosis than older patients (25). The BCICT population had more patients with bone metastases, similar
numbers with visceral metastases (e.g., lung, liver) and

fewer patients with regional or soft tissue metastases
(e.g., chest wall, pectoral muscles, skin, supraclavicular lymph nodes, which have more favorable prognoses) than the comparison populations. These factors
suggest no clear selection bias in favor of BCICT
patients.
The median survival of MBC patients reported by
Anderson (22) was 20 months, (Fig. 2h); the median
survival of the Clark population (21) was 23 months,
possibly higher due to the inclusion of earlier-staged
patients with contralateral breast recurrences in this
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group; while the median survival of BCICT patients
was 38 months. The 5-year survival of the entire
BCICT population was 27%; that of the Anderson
group was 17%. Median survivals of patients stratified
by prognostic subgroups were uniformly higher in the
BCICT population than in the Anderson. Survival of
BCICT patients with bone metastases (n = 37) was
40 months (Fig. 2h), longer than similar patients of
Anderson (median survival 23 months, n = 130). Survival of BCICT patients with visceral disease (lung and
liver disease) (n = 35) was 37 months (Fig. 2h), longer
than that of Anderson patients with visceral disease
(median survival 13 months, n = 193). Survivals of
BCICT prognostic subgroups were also longer than
those of the Clark population; e.g., median survival of
Clark bone metastasis patients was 19 months
(Fig. 2h). Year of diagnosis may be an important factor
determining survival (26). Median survival of MBC
patients diagnosed after 1990 (after which taxanes
became available) in the Anderson population
was 15.8 months. Median survival of BCICT
patients diagnosed with MBC after 1990 was
32 months (n = 80).

DISCUSSION
Overall survival for patients with metastatic breast
cancer is limited. Even the more recent taxane-based
regimens and HER2-targeted therapy have yielded
only modest improvements (5). The limited success in
treating advanced MBC, together with the lack of
standard treatment regimens, underscores the need for
innovative treatment strategies.
We present a comprehensive analysis of MBC
patients who received chemotherapy in the context of
comprehensive integrative cancer treatment in a community setting, consisting of therapeutic nutrition with
an antioxidant-rich low-fat diet high in whole grains,
legumes, vegetables and fruits, individualized supplementation, prescriptive fitness training and a personalized mind-spirit program in addition to outpatient
chemotherapy. This case series is the first report of
demographics and survival of breast cancer patients
treated in a fully integrative cancer clinic. Studies of
MBC survival in clinical trials restrict eligibility criteria and may exclude patients with poor performance
status or short projected survival. These criteria introduce selection bias favoring improved clinical outcomes, but limits generalizability. In contrast, the
present consecutive case series analysis reports out-

comes for all of the Block Center’s MBC patients,
regardless of performance status or projected survival,
who received integrative cancer treatment with
chemotherapy during the study timeframe.
We compared prognostic factors and survival of the
BCICT population with Clark’s (21) and Anderson’s
(22) populations, noting similar to less favorable prognostic factors for the BCICT group, but more favorable
survival. Survival comparisons can also be made with
other populations with similar prognostic features in
the same geographic region (27), diagnosed at similar
dates. For example, Chia et al. (28) reported survival
of successive population-based cohorts of metastatic
breast cancer patients from British Columbia. Those
diagnosed in 1991–1992 had a median survival of
14.6 months; those diagnosed in 1994–1995 survived
15 months, and those diagnosed in 1997–1998 survived 18.8 months. Recurrent breast cancer patients
from Texas who were diagnosed in 1990–1994 (24)
and who participated in clinical trials of breast cancer
drugs had a median survival from diagnosis of
27 months. This population, however, included nonmetastatic patients with local recurrences, who would
have substantially better prognoses than patients studied in the BCICT population. It also had fewer nodenegative cases and more with visceral metastases.
Spiegel reported mean survival of MBC patients in
a support group trial as 36.6 months (29); mean survival for BCICT patients, on the other hand, was
48 months (SE = 3.7), despite this population having
more advanced disease and more extensive prior treatment than that of Spiegel. In a more recent study,
Spiegel reports a median survival of 32.8 months for
patients in a support group trial recruited from 1991
to 1996 (30). There was no difference in survival of
the control and support group patients. This survival
is much closer to that of BCICT patients, and represents a trial in a group clearly interested in alternative
treatments. Spiegel’s population had better prognostic
factors including lower percentages of ER- patients
(21.4% control arm ⁄ 21.0% treatment arm versus
35% in BCICT), patients who received adjuvant chemotherapy (50.8% ⁄ 45.3% versus 79%), patients presumed premenopausal at metastasis (42.6% ⁄ 39.1%
versus 69%), patients with visceral metastases
(31.1% ⁄ 28.1% versus 38%), a higher mean age at
recurrence (50.9 years ⁄ 51.3 years versus 46 years) and
a longer time to disease recurrence (DFI
44.5 m ⁄ 47.7 m versus 35 m) than the BCICT population. It is interesting to note that over 40% of the
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control patients (but only 20% of support group
patients) attended outside support groups, a phenomenon termed ‘‘compensatory equalization’’ (31) in
which distressed control group patients attempt to
obtain a study intervention they were not assigned.
Spiegel does not report whether study subjects also
sought out dietary, exercise or other integrative care
interventions, although such therapies are popular in
California, the location of the study.
Study limitations include a potential for inconsistent data entry in medical charts. However, we
included all patients treated, and emphasized objective
measures and cross-checking of data sources.
Standardized data collection forms were used, and
exhaustive analyses of pathology and radiological
scans, with clinical record reviews were performed
independently by a non-BCICT investigator. One
factor that could introduce bias is that the Center’s
patients were a self-selected group, most of whom
sought treatment after the diagnosis of metastases,
and who were able to seek another opinion and ⁄ or
travel. This could have enriched numbers of patients
with more indolent disease. However, major prognostic indices, such as hormone receptor positivity, tumor
size and DFI were not different from the historical
populations compared, while other indices such as age
and prior adjuvant chemotherapy were less favorable
in the BCICT group. Comparing the BCICT group to
historical controls is a less effective means of
determining treatment effects than a randomized trial,
which would reduce the ambiguities of comparing
populations with differing prognostic factors.
Adherence to each component of the integrative
therapies was systematically addressed at clinical
visits, and documented in charts, but was not analyzed
for this study. A previous study of metastatic patents
treated at the Center who had survived 8 years or
more confirmed long-term adherence to the program’s
comprehensive nutritional and lifestyle recommendations. Daily vegetable intake was high, as was the regular consumption of whole grains and legumes.
Recommendations for fish intake were followed, and
refined foods were nearly eliminated while red meats
were avoided entirely. Adherence to supplement exercise and mind-spirit regimens was high (12).
Breast cancer patients who ate a diet high in
vegetables and fruits and also maintained a higher
level of physical activity were recently reported to
have a mortality rate about half that of those who ate
fewer plant foods or exercised less (32). This finding

highlights the potential benefits of comprehensive
lifestyle interventions, and suggests that the extended
survival of Center patients is physiologically based,
and not simply an effect of self-selection. The recent
finding of improved relapse-free survival in patients
assigned to a low-fat diet in a large randomized trial
(33) is of particular interest in relation to the low-fat
eating plan of the Center. Other specific factors that
may contribute to prolonged survival or treatment tolerance in the BCICT program include increased
intakes of antioxidants and phytochemicals (34),
improved body composition and weight reduction due
to increased exercise (associated with a 50% decrease
in mortality for 3–5 hours weekly of moderate exercise) (35), reduction of stress hormones with mindspirit interventions (36), lower overall dietary intake
of fat (29,37), and higher vegetable (38), fiber (39)
and omega-3 fatty acid intake (40).
BCICT supplements are selected to assist in
normalizing the internal biochemical milieu based on
laboratory testing for nutritional deficits (41) and
cancer-promoting factors including oxidative stress
(42), inflammation (43) and abnormal blood glucose
regulation (44). Molecular testing including but not
limited to EGFR, VEGF, pAKT, and COX-2
expression in patient derived tissue and blood is also
used in selecting high quality supplements, while other
supplements are coupled to specific medical protocols
to mitigate disease- and treatment-related symptoms
and enhance treatment response and outcomes
(45,46). The potential utility of BCICT supplements is
being evaluated through sponsored research at leading
cancer research centers such as the University of Texas
M. D. Anderson Cancer Center. This has resulted, for
example, in original observations of the effects of
specific fish oils that are not only capable of reducing
COX-2 enzymatic activity but which can also give rise
to PGE3, an eicosanoid that counters the inflammation
associated with overproduction of COX-2 and its
substrate, PGE2, with corresponding tumor regression
(47). Such research is needed to elucidate the scientific
rationale supporting inclusion of supplements in the
nutrition component of the integrative cancer
treatment program.
This consecutive case series, the first assessment of
chemotherapy patients undergoing integrative cancer
treatment, reports substantially favorable survival
outcomes for metastatic breast cancer patients using
comprehensive interventions employing both conventional and complementary therapies. The survival time
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observed for the BCICT group was approximately
double or possibly higher than that of most comparison populations, despite the substantial percentage of
younger and relapsed patients in the population. Fiveyear survival was 27% for BCICT versus 17% for
comparison patients. The demographic, prognostic
and outcome data presented here will contribute to
the design of future trials Randomized trials are
needed to show more conclusively the impact of the
total BCICT program on patient survival, but are not
without major challenges. Designing an adequate
control condition for subjects willing to participate in
trials of a major lifestyle change is perplexing, and
compensatory equalization (31) could well become
problematic. Patients would need to be randomized to
receive chemotherapy with or without integrative
treatment. Single interventions that are part of the
BCICT program may not have an effect size large
enough to detect their impact statistically in a clinical
population. Thus, future research should be conducted
on the entire BCICT system of therapeutic nutrition
and supplementation, prescriptive fitness and physical
therapy, and personalized mind-spirit care.
Acknowledgments
The authors wish to thank Vera Massey, Mark
Renneker, Deva Nathan and Michael de la Torre and
Peter Tothy for assistance in data collection and
comments on the manuscript and Elaine Cramer for
suggestions on the study design. Staff members of the
Block Center for Integrative Cancer Care offered
much support.

REFERENCES
1. Stockler M, Wilcken NR, Ghersi D, et al. Systematic reviews
of chemotherapy and endocrine therapy in metastatic breast cancer.
Cancer Treat Rev 2000;26:151–68.
2. Fossati R, Confalonieri C, Torri V, et al. Cytotoxic and hormonal treatment for metastatic breast cancer: a systematic review of
published randomized trials involving 31,510 women. J Clin Oncol
1998;16:3439–60.
3. Bergh J, Jonsson PE, Glimelius B, et al. A systematic overview
of chemotherapy effects in breast cancer. Acta Oncol 2001;40:258–
81.
4. O’Shaughnessy J. Extending survival with chemotherapy in
metastatic breast cancer. Oncologist 2005;10(suppl 3):20–9.
5. Slamon DJ, Leyland-Jones B, Shak S, et al. Use of chemotherapy plus a monoclonal antibody against HER2 for metastatic
breast cancer that overexpresses HER2. N Engl J Med
2001;344:783–92.
6. VandeCreek L, Rogers E, Lester J. Use of alternative therapies
among breast cancer outpatients compared with the general
population. Altern Ther Health Med 1999;5:71–6.

7. Risberg T, Vickers A, Bremnes RM, et al. Does use of alternative medicine predict survival from cancer? Eur J Cancer
2003;39:372–7.
8. Saxton JM, Daley A, Woodroofe N, et al. Study protocol to
investigate the effect of a lifestyle intervention on body weight, psychological health status and risk factors associated with disease
recurrence in women recovering from breast cancer treatment
[ISRCTN08045231]. BMC Cancer 2006;6:35.
9. Verhoef MJ, Lewith G, Ritenbaugh C, et al. Complementary
and alternative medicine whole systems research: beyond identification of inadequacies of the RCT. Complement Ther Med
2005;13:206–12.
10. Verhoef MJ, Vanderheyden LC, Fønnebø V. A whole systems research approach to cancer care: why do we need it and how
do we get started? Integr Cancer Ther 2006;5:287–92.
11. Helft PR. Necessary collusion: prognostic communication
with advanced cancer patients. J Clin Oncol 2005;23:3146–50.
12. Block KI, Bugno TJ, Collichio FA, et al. Breaking bad news.
Integr Cancer Ther 2003;00:239–62.
13. Block KI. Dietary impact on quality and quantity of life
in cancer patients. In: Quillin P, Williams RM, eds. Adjuvant
Nutrition in Cancer Treatment. Arlington Heights, IL: Cancer
Treatment Research Foundation ⁄ American College of Nutrition,
2003:99–127.
14. Block KI. Nutritional oncology and complementary medicine. In: Jonas WB, Levin JS, eds. Essentials of Complementary and
Alternative Medicine. Baltimore MD: Lippincott, Williams &
Wilkins, Baltimore MD, 1999:490–515.
15. Block KI, Koch A, Mead MN, Tothy PK, Newman RA,
Gyllenhaal C. Impact of antioxidant supplementation on chemotherapeutic efficacy: a systematic review of the evidence from randomized controlled trials. Cancer Treat Rev 2007;33:407–18.
16. Demark-Wahnefried W, Hars V, Conaway MR, et al.
Reduced rates of metabolism and decreased physical activity in
breast cancer patients receiving adjuvant chemotherapy. Am J Clin
Nutr 1997;65:1495–501.
17. Dimeo F, Fetscher S, Lange W, et al. Effects of aerobic exercise on the physical performance and incidence of treatment-related
complications after high dose chemotherapy. Blood 1997;90:
3390–4.
18. Redd WH, Montgomery GH, DuHamel KN. Behavioral
intervention for cancer treatment side effects. J Natl Cancer Inst
2001;93:810–23.
19. Block KI. The role of the self in healthy cancer survivorship:
a view from the front lines of treating cancer. Advances 1997;13:
6–26.
20. Richardson MA, Russell NC, Sanders T, et al. Assessment of
outcomes at alternative medicine cancer clinics: a feasibility study.
J Altern Complement Med 2001;7:19–32.
21. Clark GM, Sledge GW Jr, Osborne CK, et al. Survival from
first recurrence: relative importance of prognostic factors in 1,015
breast cancer patients. J Clin Oncol 1987;5:55–61.
22. Anderson WF, Reeves JE, Elias A, et al. Outcome of patients
with metastatic breast carcinoma treated at a private medical oncology clinic. Cancer 2000;88:95–107.
23. Alba E, Ribelles N, Sevilla I, et al. Adjuvant anthracycline
therapy as a prognostic factor in metastatic breast cancer. Breast
Cancer Res Treat 2001;66:33–9.
24. Schairer C, Mink PJ, Carroll L, et al. Probabilities of death
from breast cancer and other causes among female breast cancer
patients. J Natl Cancer Inst 2004;96:11311–21.
25. Jayasinghe UW, Taylor R, Boyages J. Is age at diagnosis an
independent prognostic factor for survival following breast cancer?
ANZ J Surg 2005;75:762–7.

10 • block et al.

26. Giordano SH, Buzdar AU, Smith TL, et al. Is breast cancer
survival improving? Cancer 2004;100:44–52.
27. Sant M, Allemani C, Berrino F, et al. Breast carcinoma survival in Europe and the United States. Cancer 2004;100:715–22.
28. Chia SK, Speers CH, D’yachkova Y., et al. The impact of
new chemotherapeutic and hormone agents on survival in a population-based cohort of women with metastatic breast cancer. Cancer
2007;110:973–9.
29. Spiegel D, Bloom JR, Kraemer HC, et al. Effect of psychosocial treatment on survival of patients with metastatic breast cancer.
Lancet 1989;2:888–91.
30. Spiegel D, Butler LD, Glese-Davis J, et al. Effects of supportive-expressive group therapy on survival of patients with metastatic
breast cancer. A randomized trial. Cancer 2007;110:1130–7.
31. McMillan JH. Randomized field trials and internal validity.
Not so fast, my friend. Pract Assess Res & Eval 2007;12. Available
online: http://pareonline.net/getvn.asp?v=12&n=15.
32. Pierce JP, Stefanick ML, Flatt SW, et al. Greater survival
after breast cancer in physically active women with high vegetablefruit intake regardless of obesity. J Clin Oncol 2007;25:2345–51.
33. Chlebowski RT, Blackburn GL, Thompson CA, et al. Dietary fat reduction and breast cancer outcome: interim efficacy results
from the Women’s Intervention Nutrition Study. J Natl Cancer Inst
2006;98:1767–76.
34. McCarty MF. Current prospects for controlling cancer
growth with non-cytotoxic agents – nutrients, phytochemicals, herbal extracts and available drugs. Med Hypotheses 2001;56:137–54.
35. Holmes MD, Chen WY, Feskanich D, et al. Physical activity
and survival after breast cancer diagnosis. JAMA 2005;293:2479–86.
36. Carlson LE, Speca M, Patel KE, et al. Mindfulness-based
stress reduction in relation to quality of life, mood, symptoms of

stress and levels of cortisol, dehydroepiandrosterone sulfate
(DHEAS) and melatonin in breast and prostate cancer outpatients.
Psychoneuroendocrinology 2004;29:448–74.
37. Hebert JR, Hurley TG, Ma Y. The effect of dietary exposures on recurrence and mortality in early stage breast cancer.
Breast Cancer Res Treat 1998;51:17–28.
38. Rock CL, Demark-Wahnefried W. Nutrition and survival
after the diagnosis of breast cancer: a review of the evidence. J Clin
Oncol 2002;20:3302–16.
39. Stoll B. Can supplementary dietary fibre suppress breast cancer growth? Br J Cancer 1996;73:557–9.
40. Bougnoux P, Germain E, Chajes V, et al. Cytotoxic drugs
efficacy correlates with adipose tissue docosahexaenoic acid level in
locally advanced breast carcinoma. Br J Cancer 1999;79:1765–9.
41. Rock CL, Flatt SW, Natarajan L, et al. Plasma carotenoids
and recurrence-free survival in women with a history of breast cancer. J Clin Oncol 2005;23:6631–8.
42. Yeh CC, Hou MF, Tsai SM, et al. Superoxide anion radical,
lipid peroxides and antioxidant status in the blood of patients with
breast cancer. Clin Chim Acta 2005;361:104–11.
43. Lithgow D, Covington C. Chronic inflammation and breast
pathology: a theoretical model. Biol Res Nurs 2005;7:118–29.
44. Boyd DB. Insulin and cancer. Integr Cancer Ther
2003;2:315–29.
45. Barber MD. The pathophysiology and treatment of cancer
cachexia. Nutr Clin Pract. 2002;17:203–9.
46. Conklin KA. Coenzyme Q10 for prevention of anthracycline-induced cardiotoxicity. Integr Cancer Ther 2005;4:110–30.
47. Yang P, Chan D, Felix E, et al. Formation and antiproliferative effect of prostaglandin E3 from eicosapentaenoic acid in human
lung cancer cells. J Lipid Res 2004;45:1030–9.

