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Introduction

It’s highly likely that most integrative health practitio-
ners, regardless of their clinical focus, are seeing cancer 
survivors in their practice. According to the National 
Cancer Institute (NCI), as of January 2019, there were 
approximately 17 million cancer survivors in the United 
States, and that number is projected to swell to more 
than 22 million by 2030.1 

The majority of cancer survivors have received some 
type of treatment including chemotherapy, radiation, 
surgery, hormonal interventions, and/or immunother-
apy. All of these treatments come with some degree of 
short- and/or long-term health effects.2 
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TABLE 1 Common Side Effects
of Certain Cancer Types

Side Effect Breast Colon  Head/ 
Neck Lung Prostate

Bone/ 
musculoskeletal 
Health

● ● ●

Bowel/bladder 
Dysfunction

● ●

Cardiotoxicity/ 
Cardiovascular

● ● ●

Cognitive  
Dysfunction

● ● ● ● ●

Fatigue ● ● ● ● ●

Impaired Lung  
Function

● ●

Infertility ●

Lymphedema ● ●

Mental Health ● ● ● ● ●

Neuropathy ● ● ● ●

Pain ● ● ● ● ●

Premature  
Menopause

●

Sexual  
Dysfunction

● ● ●

Source: Gegechkori N, Haines L, Lin JJ. Long-term and latent side effects of 
specific cancer types. Med Clin North Am. 2017;101(6):1053-1073

While these treatments can save lives, the side effects 
are diverse and can negatively impact the patient’s 
quality of life on a variety of levels (Table 1). 

While treatment side effects can include everything 
from anemia to hair loss to urinary incontinence,3 this 
guide will focus on nutrient gaps, immunity, brain func-
tion, sleep, and fatigue.
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The Multivitamin Mineral Quandary

Patients in the United States have been taking 
 multivitamin-mineral (MVM) supplements since the 
1940s and the National Institutes of Health estimates that 
today more than 30% of Americans take MVMs making 
up about 40% of all dietary supplement sales.4 Why so 
popular? Because they can confer specific health benefits.

According to a 2018 Delphi Consensus Panel Report 
of 14 international experts in nutritional science and 
healthcare, an agreement was reached for the follow-
ing statements:5

• MVMs should contain at least the micronutrients 
that are commonly under-consumed relative to their 
recommended intakes.

• For some micronutrients, higher intakes may provide 
added health benefits.

• Achieving micronutrient intake levels that are con-
sistent with established reference values should be 
an explicit public health goal.

• Taking a daily MVM is one way to provide recom-
mended amounts of many micronutrients that are 
necessary to support specific metabolic pathways, 
cells, organs, or other physiological systems.

• The use of a daily MVM reduces the prevalence of 
inadequate intakes of micronutrients.

• Long-term use of MVMs is safe in healthy adults.

• MVM use in populations with inadequate intakes or 
increased needs of micronutrients provides benefits 
to apparently healthy individuals including children, 
pregnant women, and older adults.

This is consistent with other research concluding that 
the use of MVMs can help fill nutrient gaps and may 
also reduce the risk of illnesses such as cancer and heart 
disease.6 What the Delphi Consensus Panel did not do is 
address the special needs of cancer survivors.

As it turns out, from a cancer survivor’s perspective, 
what’s not in MVMs is just as important as what’s in 
them. That’s because some ingredients have been shown 
to possibly increase the risk of cancer including synthetic 
beta-carotene, copper, and some forms of vitamin E.

It was in the 1990s when the Beta-Carotene Cancer Pre-
vention (ATBC) study and Beta-Carotene and Retinol 
Efficacy Trial (CARET) suggested that lung cancer 
risk and all-cause mortality increased significantly 

in smokers who took high dose beta-carotene.7,8 Later 
analysis found this may be due to chemical metabolites 
induced by beta-carotene, not the beta-carotene itself. 
A 2013 look back analysis of the ATBC study compared 
men who took beta-carotene versus those who did not 
and found those who took beta-carotene had higher 
levels of xenobiotic metabolites.9 They were also more 
likely to have dysregulated glycemic control. The impli-
cation of this is that high-dose beta carotene encourages 
the production of harmful metabolites from cigarettes.

Copper is another concerning nutrient for cancer 
survivors. In 2013 in vivo research found that chronic 
copper exposure via water accelerated tumor growth.10 
The authors of a 2018 meta-analysis involving 3,026 
cases with 9,439 controls concluded that high serum 
copper levels were associated with an increased risk 
of lung cancer.11

Finally, supplemental vitamin E as dl-alpha-tocopherol 
merits caution with some cancer survivors. Similar to 
beta-carotene, male smokers could be at higher risk of 
increased mortality when taking dl-alpha-tocopherol 
vitamin E supplements.12 Also,  a 2011 follow-up report 
of the 2009 SELECT trial involving 35,533 males from 
427 study sites in the United States, Canada, and Puerto 
Rico found that dl-alpha-tocopherol vitamin E supple-
mentation continued to be associated with a significantly 
increased risk of prostate cancer among healthy men.13,14

Given these data, it is prudent to look for an MVM that 
does not contain these supplemented ingredients.

Optimizing Cellular Health

By focusing on immune recovery, controlling inflam-
mation, redox regulation, and cell signaling, cellular 
health following cancer treatment may be restored. This 
strategy influences cellular proliferation, cell repair, and 

1 IN 3 WOMEN AND 1 IN 2 MEN 
WILL DEVELOP  

CANCER IN THEIR LIFETIME
Source: National Cancer Institute
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apoptosis, helping to optimize healing while reducing 
the risk of cancer recurrence.

Cancer treatments, especially chemotherapy and radia-
tion, can significantly impair immunity long after the 
treatment has ended. A 2016 clinical trial involving 
breast cancer survivors found that B-, T-, and Natural 
Killer (NK) cells were significantly reduced 2 weeks 
after treatment and even at 9 months post-chemother-
apy, B- and CD4+ T cells were significantly depleted.15 A 
2009 study found that 12 months after treatment there 
was significant impairment in certain immune parame-
ters, specifically IL-2 with chemotherapy and IL-4 with 
radiation.16 In that study, in general, immune recovery of 
lymphocyte proliferation and NK cell activity was poor 
following cancer treatment. 

That’s why people who have had cancer treatment are at 
higher risk of getting an infection. In addition, cancer 
itself, poor nutrition, or other health issues can also lead 
to a weakening of the body’s defense systems.17

Clinicians can utilize targeted nutrients and herbs such 
as curcumin, glutathione, green tea, isoquercetin, and 
resveratrol to help restore immunity.

The anti-inflammatory effects of curcumin are well 
known. In vitro, in vivo, and human trials also show that 
compounds found in curcumin have anticancer effects.18 
A 2014 randomized, double-blind, placebo-controlled 
trial demonstrated that curcumin suppressed systemic 
inflammation and improved overall quality of life in 
cancer survivors.19

As the master antioxidant, glutathione helps protect cells 
from damage caused by lipid peroxides, reactive oxygen 
and nitrogen species, and xenobiotics and also helps 
control cell differentiation, proliferation, apoptosis, and 
immune function.20 A 2014 randomized controlled trial 
demonstrated that oral glutathione increased NK activ-
ity.21 When taken during chemotherapy or radiation, 
glutathione has the theoretical potential of increasing 
cancer cell resistance to treatment so it should only be 
used post-chemotherapy to help restore immunity.22

Green tea has anti-tumor properties and can modulate 
immunity by activating various types of T-cells and 
altering T-cell cytokine production.23 In addition to its 
potent antioxidant activity, green tea contains poly-
phenols that have been shown to favorably influence 
enzymes that metabolize estrogens, some of which are 
known causal factors in hormone-dependent cancers.24 

Often referred to as “chemobrain,” 

chemotherapy-related cognitive 

impairment can negatively impact quality 

of life and can become debilitating for 

some cancer survivors.

 

In vitro and in vivo research has shown that the flavonoid 
quercetin has anti-tumor effects by promoting apoptosis, 
altering cell cycle progression, and inhibiting cell prolif-
eration, angiogenesis, and metastasis.25 Isoquercetin has 
also exhibited anti-cancer activity and superior bioavail-
ability leading to increased efficacy compared to other 
forms of quercetin.26

Resveratrol is a polyphenol that has anti-cancer proper-
ties. In vitro, in vivo and some human clinical trials have 
confirmed that resveratrol is anti-inflammatory, inhibits 
oxidative stress, decreases cancer cell survival, and pro-
motes apoptosis.27

Boosting Brain Function

It is estimated that 75% of patients receiving chemother-
apy experience cognitive impairment associated with 
memory, language, and processing, and can suffer from 
those deficits long after treatment has been completed.28 
A 2014 clinical trial found that people treated for colon 
cancer were 3 to 5 times more likely to experience 
impaired cognitive function after treatment compared 
to healthy controls.29

Often referred to as “chemobrain,” chemotherapy-related 
cognitive impairment can negatively impact quality of life 
and can become debilitating for some cancer survivors. 
It’s important to note that other forms of cancer treat-
ment such as hormone therapy, radiation, and surgery 
may also increase the risk of cognitive impairment.

While there are no natural substances studied for the 
treatment of chemobrain specifically, there are many 
nutrients that have been shown to help improve brain 
function. Here the focus is on acetyl-L-carnitine, citico-
line, curcumin, and Lion’s mane.

Acetyl-L-carnitine has been shown to both protect and 
enhance brain function. Preclinical research demon-
strates that acetyl-L-carnitine can decrease oxidative 
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stress, increase energy status, and prevent cell death 
in cases of brain injury, and can also improve cognitive 
function including memory.30 A 2007 randomized con-
trolled trial showed that L-carnitine improved cognitive 
function in centenarians while also improving mental 
and physical fatigue.31

The nutrient citicoline has been shown to increase neu-
roplasticity and inhibit apoptosis of brain cells. A 2013 
clinical trial showed that citicoline was neuroprotec-
tive during hypoxia and ischemia in patients with mild 
vascular cognitive impairment.32 In a 2012 published 
clinical trial involving healthy women age 40 to 60, 
citicoline improved attentional performance and ame-
liorated attentional deficits.33

The anti-inflammatory effects of curcumin are also 
exerted in the brain and may be one mechanism by which 
it improves cognition in both healthy and unhealthy 
individuals. A 2018 clinical trial demonstrated that cur-
cumin, specifically Theracurmin®, improved memory 
and attention in non-demented adults, and a 2019 
systematic review showed that curcumin had both physi-
ological and behavioral brain function improvements in 
individuals with Alzheimer’s.34,35

Lion’s mane (Hericium erinaceus) is a mushroom extract 
that also shows promise in helping to prevent and 
reverse cognitive decline. A 2009 double-blind, placebo-
controlled trial featuring women with mild cognitive 
impairment showed that Lion’s mane significantly 
improved cognitive function.36 A 2020 clinical trial 
studying individuals with early Alzheimer’s disease also 
demonstrated significant improvements in cognitive 
function with Lion’s mane compared to placebo.37

Supporting Sound Sleep

According to the NCI, it is estimated that one-third 
to one-half of people with cancer have difficulty sleep-
ing, which can be due to the illness itself, psychological 
stress, pain, and/or cancer treatments.38 Sleep issues can 
include problems with sleep latency, daytime sleepiness, 
nocturnal arousal, anxiety, or depression and can sig-
nificantly worsen quality of life.39

Many natural substances are effective at improving 
these sleep issues with melatonin receiving the most 
scientific attention.

A 2013 meta-analysis of 19 studies concluded that mela-
tonin safely decreases sleep onset latency, increases total 

sleep quantity, and improves overall sleep quality.40 A 
2014 clinical trial involving post-breast cancer surgery 
patients found that melatonin significantly increased 
sleep efficiency and total sleep time compared to 
placebo.41 Combining magnesium with melatonin can 
also help with sleep issues. A 2019 trial found that mag-
nesium, melatonin, B6, and B12 significantly improved 
insomnia symptoms regardless of the cause.42 

Melatonin is also a potent antioxidant that has anti-
inflammatory effects and positively influences circadian 
rhythm, which can have broad beneficial health implica-
tions beyond sleep.43

One clinical challenge with melatonin can come with 
dosing as the dose can vary from 0.3 mg up to 20 mg 
in clinical trials. Doses can be modified to the indi-
vidual patient tolerance while being titrated based 
on the response.

When it comes to anxiety-induced sleep disturbances, 
L-theanine is an effective nutrient to consider. In a 
2013 trial, L-theanine not only helped ease anxiety, it 
also inhibited blood pressure increases that come with 

Lion’s mane
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stressful activities.44 A 2019 randomized controlled 
trial found that L-theanine significantly improved 
sleep scores related to sleep latency, and sleep distur-
bance, and there was also a reduction in the use of sleep 
medications compared to placebo.45

Magnolia grandiflora is an herb that has anxiolytic 
properties as well and can help with anxiety- associated 
insomnia. In particular magnolia can help shorten sleep 
latency and increase the amount of non-REM sleep.46

Focusing on Cancer-Related Fatigue 

Typically, fatigue can be resolved with rest and sleep 
but that’s not always the case with cancer-related 
fatigue (CRF), which is considered the most common 
side effect of cancer treatment according to the NCI. A 
2007 analysis found that up to 80% of patients treated 
with chemotherapy and up to 90% of those treated 
with radiation reported CRF.47 However, in addition 
to cancer treatments, there are other causes of CRF 
including anemia or other nutrient deficiencies, dis-
rupted sleep, psychological distress, and dysfunction of 
the hypothalamic-pituitary-adrenal axis. Often there is 
more than one underlying cause.48

In clinical practice, it’s worth utilizing some herbs 
to help combat CRF in survivors. Ginseng is a great 
place to start. A 2006 trial found that after 12 weeks 
of taking Panax ginseng cancer survivors had subjec-
tive improvement in mental and physical functioning 
scores compared to placebo.49 Specific to CRF, a 2013 
randomized, double-blind trial found that after 8 weeks 
of treatment with Panax quinquefolius, cancer survivors 
had statistically significant improvement in fatigue 
scores compared to placebo.50

Rhodiola rosea (rhodiola) and Withania somnifera 
(ashwagandha) are other herbal adaptogens worth 
considering for CRF. While there are no studies spe-
cific to CRF with rhodiola, there are studies showing 
benefit for stress-related fatigue including a 2009 ran-
domized, double-blind clinical trial.51 A 2018 review 
concluded that rhodiola can effectively ease symptoms 
of stress and help reduce the risk of chronic stress and 
stress-related complications.52

As for ashwagandha, there is research specific to CRF. 
A 2012 trial involving breast cancer survivors found 
that ashwagandha not only improved symptoms of 
CRF, it also improved quality of life scores.53 Ashwa-
gandha, rhodiola, and other herbal adaptogens can 

increase energy and stamina in addition to improving 
mood and cognition.54

Clinical Conclusion

There are millions of cancer survivors in the United 
States and that number continues to grow. Many of 
them have a myriad of needs following treatment and 
integrative practitioners are uniquely positioned to help 
survivors with their recovery. An integrative approach 
that utilizes diet, lifestyle, and targeted dietary supple-
ments will also help reduce the risk of cancer recurrence, 
a key priority for cancer survivors.55

2019
17 million 

2030
22 million

2040
26 million

Estimated Number of 
Cancer Survivors

Source: National Cancer Institute
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