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Abstract

Patients with cancer utilize complementary and alternative medicine
(CAM) for a variety of purposes, one of which is the reduction of side
effects of conventional treatment. With a large number of their patients
using CAM, it is important for advanced practitioners in oncology to
have an understanding of these therapies to better guide their patients.
Side effects of radiation therapy that may have dose-limiting poten-
tial include diarrhea, mucositis, skin toxicity, and xerostomia. A com-
mon side effect that is not necessarily dose-limiting but considerably
troublesome to patients is cancer- and treatment-related fatigue. The
CAM therapies that may alleviate some of the side effects of radiation
therapy include probiotics, psyllium, exercise, melatonin, honey, acu-
puncture, and calendula. Therapies that require more research or have
been shown to be ineffective include aloe vera, glutamine, and deglyc-
yrrhizinated licorice. This article provides an overview of these thera-
pies as well as related research and analysis.
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t is well established that com-
plementary and alternative

treatment. One study showed that
38% of patients receiving chemo-

medicine (CAM) is widely
used by patients with cancer
for a variety of reasons (Ge et al., 2012;
Gilett, Ientile, Hiscock, Plank, & Mar-
tin, 2012; Moran et al., 2012). Patients
may use CAM because of a clear de-
sire to improve their quality of life,
control or cure their disease, prevent
arecurrence of cancer, relieve cancer-
related symptoms, or reduce the side
effects of conventional treatment.
Recent studies have focused on
CAM usage among patients undergo-
ing radiation therapy (RT) for cancer

radiation therapy used CAM at one
point or another (Gilett et al., 2012).
Only 40% of these patients discussed
CAM usage with their health-care
provider. Another multicenter study
of patients with breast cancer un-
dergoing radiation therapy reported
54% as having used CAM (Moran
et al., 2012). Of this group, only 16%
were advised by a medical profes-
sional prior to beginning the CAM
therapy. Another study of patients
undergoing RT showed 95% CAM
use; 47% of those did not disclose
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use of CAM to their providers (Rausch et al., 2011).
With such a large number of patients using CAM
therapy, it is important for the advanced practitio-
ner (AP) in oncology to be aware of current com-
mon CAM practices.

The umbrella term CAM encompasses a
wide range of therapeutic modalities, includ-
ing—among other interventions—herbal prod-
ucts and nutritional supplements that have the
potential to interact with standard treatments for
cancer. But CAM also encompasses other modali-
ties such as exercise and acupuncture that are not
supplements or nutritional substances. Research
in radiation and CAM primarily focuses on the
side-effect-mitigating properties of certain nu-
trients as well as the enhancement of RT efficacy.
It is beneficial for the oncology team to be aware
of safe and effective CAM strategies that their pa-
tients can potentially integrate during the course
of radiation therapy.

The primary focus of this article is to give the
AP tools to help decrease the treatment-related
side effects that may have dose-limiting poten-
tial. We put an emphasis on simple, cost-effective
strategies that patients can implement relatively
easily. Hyperbaric oxygen therapy for chronic
symptoms resulting from radiation to the pelvis—
proctitis, cystitis, soft-tissue necrosis, and osteo-
necrosis (Craighead et al., 2011)—and laser ther-
apy for the treatment of mucositis (Worthington
etal., 2011) are indeed supported in the literature,
but they may not be realistic options for patients
as resources may be limited or the equipment and
training may not be available. The contraindica-
tions of selected therapies are also discussed.

The benefits of discussing a healthy diet with
patients should not be overlooked, but diet and
nutrition will not be covered thoroughly in this
review. A randomized controlled study found that
dietary counseling significantly improved out-
comes in patients undergoing radiation therapy
for colon cancer compared to patients who ei-
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the NCCN Guidelines for cancer-
related fatigue and RTOG's Acute
Radiation Morbidity Scoring Criteria.
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ther had no counseling or who were given a high-
protein supplemental beverage (Rock, 2005).
Nutritional status and quality of life improved,
with a decrease in morbidity, in the group who
received nutritional counseling. A comprehen-
sive approach to managing patients undergoing
RT would ideally involve therapeutic nutritional
counseling and advice on any supplementation or
other modalities available to ameliorate toxicities
and/or enhance efficacy of treatment.

DIARRHEA

Diarrhea occurs at a rate of up to 50% in pa-
tients receiving radiation to the pelvis or abdo-
men; incidence is higher with concurrent chemo-
therapy (Muehlbauer et al., 2009). Consequences
of diarrhea include dehydration, electrolyte im-
balance, malnutrition, and hospitalization, and it
may have a dose-limiting effect.

Glutamine

Numerous trials support the concurrent use
of glutamine with certain chemotherapy regi-
mens in the prevention and treatment of chemo-
therapy-induced diarrhea as well as the treatment
of other chemotherapy side effects. Glutamine
improves GI repair, as it is the preferred fuel for
enterocytes. The results of larger trials using glu-
tamine to prevent enteritis in patients undergo-
ing radiation are not as promising as those seen
in a few small trials (Membrive Conejo et al.,
2011; Rotovnik Kozjek et al., 2011; Kozelsky et
al., 2003). Glutamine may be considered for use
in concurrent chemoradiation regimens, as the
ameliorative effect on diarrhea and mucositis
with certain chemotherapy drugs is beneficial,
especially when dose limitation is considered.

Probiotics

Probiotics are beneficial microorganisms
that populate the GI tract and maintain balance
between pro- and anti-inflammatory cytokines
(Visich & Yeo, 2010). They modulate immune
activity and epithelial function in the large and
small intestines. Probiotics have been studied ex-
tensively and have been shown to be beneficial in
patients with inflammatory bowel disease and ir-
ritable bowel syndrome. The disturbance in the
gut flora is one of the mechanisms underlying the
pathophysiology of radiation enteritis or colitis
(Delia et al., 2007).
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A systematic review and meta-analysis per-
formed by Fuccio et al. (2009) concluded that
probiotics are beneficial in the prevention and
treatment of radiation-induced diarrhea in animal
studies. There were encouraging results in human
studies, though the few studies included in the re-
view did not provide firm conclusions. A double-
blind, placebo-controlled trial performed on 490
patients receiving adjuvant postoperative radia-
tion therapy for cervical, sigmoid, or rectal cancer
showed that probiotic administration provided
protection against radiation-induced diarrhea (De-
lia et al., 2007). The commercial broad-spectrum
probiotic preparation VSL#3 was administered as
one sachet three times daily compared with the
control group, who received a placebo sachet. Sup-
plementation began on the first day of radiation
treatment and continued daily through the last day
of radiation treatment. Radiation-induced enteri-
tis and colitis were observed more in the placebo
group compared to the probiotic group (51.8% vs.
31.6%; p < .001). Patients in the placebo group suf-
fered more grade 3/4 diarrhea (World Health Or-
ganization [WHO)] grading scale) than the probi-
otic group (55.4% vs. 1.4%, p < .001).

A randomized, double-blind, placebo-con-
trolled study of 63 patients with cervical cancer
undergoing concurrent pelvic radiotherapy and
weekly cisplatin showed benefit with the use of
a probiotic (Infloran, see below for active ingre-
dients) against radiation-induced diarrhea (Chi-
tapanarux et al., 2010). All patients took two cap-
sules of either probiotics or placebo twice daily
beginning 7 days prior to the start of treatment
and continuing daily through the end of treat-
ment. The rates of grades 1, 2, and 3 diarrhea (us-
ing National Cancer Institute Common Toxicity
Criteria) were 55%, 42%, and 3%, respectively,
in the placebo group, and 91%, 9%, and 0% in the
probiotic group.

According to Chitapanarux et al. (2010) and
Delia et al. (2007), the particular strains of bac-
teria, the combination of more than one strain,
and the concentration all contributed to the
success of these studies. VSL#3 contains 450
billion/g of viable lyophilized bacteria, includ-
ing four strains of lactobacilli (Lactobacillus
casei, Lactobacillus plantarum, Lactobacillus ac-
idophilus, and Lactobacillus delbrueckii, subspe-
cies bulgaricus), three strains of bifidobacteria
(Bifidobacterium longum, Bifidobacterium breve,

and Bifidobacterium infantis), and one strain of
Streptococcus salivarius, subspecies thermophi-
[us. Infloran contains 2 million L. acidophilus
and Bifidobacterium bifidum per capsule.

A systematic review conducted by the Muco-
sitis Study Group of the Multinational Association
of Supportive Care in Cancer/International Soci-
ety of Oral Oncology (MASCC/ISOO) produced
the most updated guideline regarding probiotic
treatment of GI mucositis in patients with cancer.
The newest guideline “...suggests that probiotic
treatment containing Lactobacillus species may
be beneficial for prevention of chemotherapy-
and radiotherapy-induced diarrhea..” (Gibson
et al., 2013, p. 315). The review could not recom-
mend a dosage/regimen given that the studies to
date investigated a wide variety of products.

Although bacteremia was not observed in
any human studies on probiotic administration
during radiation therapy, caution must be ex-
ercised in cases of neutropenia, where supple-
mentation of live bacteria may become infective.
There are case reports of L. acidophilus bacte-
remia in the literature (Ledoux, Labombardi, &
Karter, 2006). Neutropenia is not a concern in
patients who are receiving radiation that is not
expected to cause myelosuppression. Patients
receiving concurrent myelosuppressive che-
motherapy regimens, radiation to the marrow-
containing bones, or other immunosuppressive
therapies should be monitored more closely
with probiotic usage.

Psyllium

Psyllium seed huskisasoluble fiber thatisused
for the treatment of several GI diseases, including
constipation, diarrhea, inflammatory bowel dis-
ease, and irritable bowel syndrome (Singh, 2007).
A review by Muehlbauer et al. (2009) for a Put-
ting Evidence Into Practice guideline concluded
that soluble fiber is likely to be effective for treat-
ing chemotherapy- or radiotherapy-induced diar-
rhea and that additional research determining the
type of fiber and dose is needed. In a pilot study in
which 60 patients receiving pelvic radiation were
randomized to receive a psyllium bulking agent
(n=30) or not, there was a statistically significant
reduction in the incidence (p =.049) and severity
(p =.030) of diarrhea in the psyllium group, using
1 to 2 tsp daily (Murphy, Stacey, Crook, Thomp-
son, & Panetta, 2000).
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The authors recommend psyllium husk pow-
der that does not contain additives. Slow introduc-
tion of fiber can minimize abdominal distension,
gas, and bloating. Given that psyllium delays gas-
tric emptying and reduces the acceleration of colon
transit (Singh, 2007), caution to prevent intestinal
blockage is advised in conditions of decreased gut
motility and in patients taking opioid pain medica-
tions. Individuals who have been advised to follow
a low-residue diet should avoid psyllium fiber.

FATIGUE

Fatigue is a common symptom experienced
by patients receiving RT, though it is not usually
so severe that it is dose-limiting. An evaluation of
fatigue is multifaceted and may involve multiple
contributing factors (Mustian et al., 2007).

Exercise

A growing body of research shows that physi-
cal activity alleviates acute cancer-related fatigue
both during and after completion of RT (Mustian
et al., 2007). The National Comprehensive Can-
cer Network (NCCN) guidelines recommend en-
durance and resistance exercise during and after
treatment for fatigue (NCCN, 2013). Results of
studies show that exercise is safe and well toler-
ated by patients with various cancer diagnoses re-
ceiving a range of conventional treatments. A sys-
tematic review conducted by Kuchinski, Reading,
and Lash (2009) supported the inclusion of sched-
uled exercise to ameliorate fatigue in patients
during cancer treatment. Professional support to
facilitate patient compliance was encouraged. See
Table 1 for a comprehensive list of examples of ex-
ercise methods studied in the systematic review
by Kuchinski and colleagues.

Melatonin

Melatonin (MLT), a hormone produced by
the pineal gland that is released in response to a
darkened environment, plays an important role in
circadian rhythms (Sanchez-Barcelo, Mediavilla,
Alonso-Gonzalez, & Reiter, 2012). Melatonin is
helpful for the treatment of insomnia, which may
lead to improved quality of sleep and less fatigue.
A recent meta-analysis of randomized, controlled
trials on MLT showed consistent improvements
in tumor remission and 1-year survival, and a re-
duction in the chemoradiotherapy side effects
of neurotoxicity, thrombocytopenia, and fatigue
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(Wang et al., 2012). Another meta-analysis of
MLT by Seely et al. (2011) reached similar conclu-
sions. Both of these meta-analyses only included
one study on MLT and RT, with the remaining
studies pertaining to supplementation of MLT
with chemotherapy.

The singular study on MLT with RT involved
30 patients with glioblastoma receiving RT. The
group receiving MLT with RT had a statistically
significant benefit (p <.02) of increased survival at
1 year and fewer RT- or steroid-related toxicities
(Lissoni et al., 1996). The researchers observed
improved quality of life in the MLT-treated group
with relief of anxiety and improvement in sleep
and dreams. The dose used in most studies in-
cluded in these meta-analyses was 20 mg/day,
with a range of 10 to 40 mg.

The benefits of MLT for patients with breast
cancer further extend to include selective estro-
gen receptor modulator (SERM) and selective
estrogen enzyme modulator (SEEM) properties.
SERMs selectively stimulate or inhibit the estro-
gen receptors of different target tissues, prevent-
ing the activation of genes that stimulate cell pro-
liferation and therefore preventing the growth
of breast cancer cells. Melatonin also has SEEM
properties, which act to decrease the biotransfor-
mation of estrogens from adrenal androgens. Mel-
atonin therefore has an impact on osteoporosis
and hormonal risk factors in addition to ameliorat-
ing fatigue from radiation therapy (Sanchez-Bar-
celo et al., 2012; Seely et al., 2011). Epidemiologic
and experimental evidence correlate disruption
of nocturnal MLT secretion with increased risk of
breast cancer. This effect can be observed in night
shift workers (Richter et al., 2001).

Based on the authors’ clinical experience, it
is wise to advise increasing the melatonin dose
slowly, as side effects of morning drowsiness,
vivid dreams, and mild headache may be expe-
rienced. Due to its immunostimulatory proper-
ties (Seely et al., 2011; Wang et al., 2012), caution
is recommended with MLT use and cancers of
the immune system. In one in vitro study, MLT
increased the proliferation of myeloma cells
(Persengiev & Kyurkchiev, 1993).

Mucositis

Mucositis is a common side effect of radia-
tion therapy especially seen during treatment for
head and neck malignancies and/or with con-
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current chemotherapies that cause mucositis.
The development of mucositis may lead to dose
limitation, pain, greater chance of infection, and
dysphagia, causing difficulty ingesting food and
fluid, thus affecting nutrition and hydration sta-
tus and leading to possible weight loss (Keefe et
al., 2007; Worthington, 2011).

Deglycyrrhizinated Licorice

While studies on Glycyrrhiza (licorice) and
its use during RT in particular are limited, it is
worth noting for its mucosal healing properties
and to stimulate research interest in this poten-
tially valuable therapeutic agent. Deglycyrrhiz-
inated licorice (DGL) has the glycyrrhetinic acid
component that is known to possess hypertensive
properties removed, resulting in a compound
that has only a few rare side effects and is gener-
ally recognized as safe by the US Food and Drug
Administration (Messier, Epifano, Genovese, &
Grenier, 2012). Deglycyrrhizinated licorice is
available in wafer form, is easily dissolved, and is
cost-effective. This treatment has been shown to
be clinically beneficial yet does require frequent
dosing for effectiveness.

Clinical trials have shown DGL to be as ef-
fective in healing gastric and duodenal ulcers
as carbenoxolone, cimetidine, and ranitidine
(Mills & Bone, 2000). A preliminary study by
Das, Das, Guati, and Singh (1989) reported on
the use of a mouthwash containing DGL ex-
tract for 2 weeks. The treatment provided pain
relief and accelerated the healing of aphthous
ulcers. In a randomized, double-blind clinical
trial, subjects with recurrent aphthous ulcers
were assigned to receive either a patch with ex-
tract of glycyrrhiza root, a placebo patch, or no
treatment at the onset of a lesion. Ulcer size
(p < .05) and pain (p < .01) improved with the
extract when compared to the placebo and no-
treatment groups (Martin, Sherman, van der Ven,
& Burgess, 2008).

The authors were only able to find one study
pertaining to RT and licorice. A total of 75 patients
receiving radiotherapy to the head and neck were
divided into 4 groups, each receiving local ap-
plication of various substances to the oral cavity
just prior to their treatment. For 7 weeks, group
A patients applied licorice powder and honey lo-
cally each day and consumed 10 mL of a licorice
preparation twice a day; group B applied licorice

powder and honey locally; group C applied only
honey locally; and group D (control) received
standard medical treatment for mucositis. Group
A had the greatest reduction in radiation- and
chemotherapy-induced mucositis (p < .001) com-
pared to the control group (Das, 2011). Perhaps
the beneficial effect was also due to the honey, as
seen with the trials mentioned on page 226. This
study does not mention blinding for the evaluation
of mucositis, but the Radiation Therapy Oncology
Group/European Organisation for Research and
Treatment of Cancer (RTOG/EORTC) grading
systems were used. The crude substances for the
three groups were made in-house and may not be
reproducible in future studies.

The conclusions drawn are not complete; for
example, it is mentioned that with licorice use
there were no interruptions in treatment and
food intake was not severely affected, but there
were no data showing these outcomes in the oth-
er three arms of the study for comparison. While
there are flaws in the methods, to date this was the
only study of this potentially important botanical
for the alleviation of radiation-induced mucositis
found in the published literature. More studies are
needed for further research on this botanical.

Glutamine

Glutamine is a nonessential amino acid. It is
the primary fuel for enterocytes in normal and
stressed states (Savarese, Savy, Vahdat, Wisch-
meyer, & Corey, 2003). A Cochrane review on pre-
venting oral mucositis showed no statistically sig-
nificant benefit of using oral glutamine and weak
evidence for IV glutamine in preventing severe
mucositis (Worthington et al., 2011). In 2008, the
American Cancer Society released guidelines for
the prevention and treatment of mucositis and
recommended against the use of systemic gluta-
mine on the basis that multiple trials had produced
conflicting results (Keefe et al., 2007). One trial
referenced in these guidelines resulted in more
severe mucositis and a non-statistically significant
increase in mortality at 2 years in the glutamine-
treated group. This study involved the use of IV
alanyl-glutamine dipeptide and was performed on
patients undergoing bone marrow transplantation.

Recently, however, a systematic review by Gib-
son et al. (2013) analyzed the available literature and
defined evidence-based clinical practice guidelines
for the use of agents for the prevention and treat-
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Table 1. Use of Complementary and Alternative Medicine With Radiation Therapy: Summary of Evidence

~

Side Conclusions regarding use
effect Treatment Recommended protocol with RT Impressions
Diarrhea Glutamine Powder supplementation 30 g/day Unable to demonstrate efficacy Caution: While not
in 3 divided doses (1 after each of glutamine as preventative tx =~ demonstrating
meal) starting week before RT, of RT-induced diarrhea due to effect on RT-
continuing for 14 days after last study design. Future research induced diarrhea,
session? requires pt populations with may be useful in
higher risk of presenting with chemoradiation
enteritis.? regimens to prevent/
Oral dosage 30 g/day in 3 divided  No difference between treat mucositis
doses for 5 wk during preop glutamine group and control®
radiochemotherapy. Dissolved in
glass of cold water.p
4 g oral glutamine or placebo bid No evidence of beneficial
starting with 1st or 2nd day of RT, effect of glutamine during
continuing for 2 wk after RT® pelvic RT; demonstration
of benefit of diarrhea with
glutamine in future trials
cannot be ruled out®
Probiotics Lactobacillus casei (108 CFU/g tid); Systematic review and meta- Recommended:
VSL#3 (450 x 102 CFU/g tid); L. analysis concluded probiotics Promising study
acidophilus (2 x 10° CFU/d); beneficial in prevention and tx results, though more
L. rhamnosus (1.5 x 10° CFU/sachet  of RT-induced diarrhea.d studies needed
tid)d to definitively
1 sachet VSL#3 was given tid vs. Double-blind parallel group, establish safety and
placebo group. Supplementation placebo-controlled trial with effectiveness.
began 1st day of RT and continued VSL#3 found less frequent RT-
daily through last day of RT.¢ induced diarrhea in tx group
(31.5% of pts) vs. placebo
(51.8%; p < .001). Significantly
fewer bowel movements in tx
(p <.001) vs. placebo group.®
Psyllium 1-2 tsp/day’ Effective in reducing incidence = Recommended
(p =.049) and severity
(p =.030) of diarrheaf
Fatigue Exercise (M 1 hr, 2x weekly, structured Systematic review supports Recommended:
group exercise program (flexibility, regularly scheduled exercise Exercise program
muscle strength, endurance) to ameliorate fatigue; positive should be

(2) 10-min walk > 2 days/wk,
gradually increased to 30 min 5
days/wk over 12 wk; OR Brisk 15-
min walk increased to 30 min; OR
walking 30 min 3x/wk + resistance
training

(3) 30-min seated exercise using
taped video 3x/wk

(4) 10-wk program: aerobic
training, range of motion/
flexibility, mind/body fitness
(yoga)

(5) Individualized exercise with
trainer

(6) Exercise 3-5x/wk, 20-30 min,
at 65%-75% max heart rate®

relationship between exercise
and decreased fatigue in all
stages of cancere

individualized and
developed by a
health-care provider

Note. RT = radiation therapy; txs = treatments; pts = patients; CFU = colony-forming units; MLT = melatonin;

DGL = deglycyrrhizinated licorice; RR = risk ratio; Cl = confidence interval; CNS = central nervous system; RSFR = resting
salivary flow rate; SSFR = stimulated salivary flow rate; VAS = Visual Analog Score.
aMembrive Conejo (2011). PRotovnik Kozjek (2011). <Kozelsky (2003). “Fuccio (2009). ¢Delia (2007). Murphy (2000).

9Kuchinski (2009). "Wang (2012). Lissoni (1996). 'Seely (2011). kDas (2011). 'Noé (2009). "Worthington (2011). "Gibson (2013).
°Song (2012). PBiswal (2003). Williams (1996). 'Heggie (2002). sPommier (2004). tKumar (2010). “Braga (2011). vJohnstone

(2002). “The Xerostomia Inventory is a tool used to quantify patients’ perspective of acupuncture benefit. “\Wong (2003).

¥The VAS (Visual Analog Score) for each item in the Wong study was established so that the most negative response (worst

symptom/score of 0), was the left anchor and the most positive response (absence of symptoms or score of 100) was the

right anchor.
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Table 1. Use of Complementary and Alternative Medicine With Radiation Therapy: Summary of Evidence (cont.)

of RT, bid or more as needed. Do
not use agent < 2 hr before an RT
session or before tx evaluation®

significant benefit for calendulat

Reduction (p < .001) in occurrence
of > gr 2 toxicity with calendula vs.
trolamines

Side Conclusions regarding use
effect Treatment Recommended protocol with RT Impressions
Fatigue Melatonin 20 mg/day (range: 10-40 mg)" Meta-analysis of randomized Recommended
controlled trials showed
improvements in tumor remission,
1-yr survival, and reduced
chemoradiotherapy side effects of
neurotoxicity, thrombocytopenia,
and fatigueh
20 mg/day'" Meta-analysis found MLT may
safely increase 1-yr survival and
response rates when added to
many forms of standard carel
Mucositis DGL DGL powder and honey applied Greatest reduction in RT- and Caution: Insufficient
locally gd, and 10 mL oral licorice  chemotherapy-induced mucositis evidence to prove
preparation bid (p < .001) in DGL/honey/licorice efficacy
group vs. control (standard
medical intervention)¥
Glutamine Swish and swallow twice daily; Cochrane review on preventing Caution: No
swish and expectorate; oral oral mucositis showed no evidence of benefit
supplementation with 15 g daily; statistically significant benefit of for oral intake; IV
oral supplementation with 30 g/ using oral glutamine and weak glutamine may
day; IV supplementation with 20 evidence of IV glutamine for be beneficial for
or 30 g/day. Most effective when  preventing severe mucositis.” severe RT-induced
given at the start of RT until 2 Systematic review suggests mucositis
wk after RT completion; 20-30 g  evidence is conflicting. Guidelines
daily glutamine in divided doses.!  for tx of mucositis with glutamine
have been changed from “not
recommended” to “no guideline
possible.” No toxicity found; may
be effective.”
Honey Application to oral cavity before, Meta-analysis showed relative Recommended
directly after, and several hours risk reduction in RT-induced oral
after RT® mucositis of 80% in honey-treated
group vs. control
20-mL swish and swallow before, Cochrane review showed benefit
directly after, and again 6 hr after  for prevention of mucositis
RTP (RR 0.70, 85% Cl = 0.56-0.88,
p =.002)
Skin Aloe vera Light application of aloe vera gel  Aloe vera vs. inert gel and aloe Not recommended:
toxicity or placebo bid starting within 3 vera vs. no tx; no difference in Weak unreliable
days of RT (ideally on 1st day)“ severity of dermatitis in both evidence
study arms®
Application of topical aloe vera Aloe vera gel did not significantly
gel or topical aqueous cream reduce RT-induced skin side
3x/day throughout and for 2 wk effects; aqueous cream was useful
after completion of RT in reducing dry desquamation and
pain’
Calendula Start topical application at onset Meta-analysis revealed statistically = Recommended

Qight anchor.

Note. RT = radiation therapy; txs = treatments; pts = patients; CFU = colony-forming units; MLT = melatonin;

DGL = deglycyrrhizinated licorice; RR = risk ratio; Cl = confidence interval; CNS = central nervous system; RSFR = resting
salivary flow rate; SSFR = stimulated salivary flow rate; VAS = Visual Analog Score.
aMembrive Conejo (2011). PRotovnik Kozjek (2011). °Kozelsky (2003). YFuccio (2009). ¢Delia (2007). ‘Murphy (2000).
9Kuchinski (2009). "Wang (2012). 'Lissoni (1996). Seely (2011). ¥Das (2011). 'Noé (2009). "Worthington (2011). "Gibson (2013).
°Song (2012). PBiswal (2003). 9Williams (1996). 'Heggie (2002). sPommier (2004). tKumar (2010). “Braga (2011). vJohnstone
(2002). “The Xerostomia Inventory is a tool used to quantify patients’ perspective of acupuncture benefit. “\Wong (2003).
YThe VAS (Visual Analog Score) for each item in the Wong study was established so that the most negative response (worst
symptom/score of 0), was the left anchor and the most positive response (absence of symptoms or score of 100) was the

/
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Table 1. Use of Complementary and Alternative Medicine With Radiation Therapy: Summary of Evidence (cont.)

~

o~
Side
effect Treatment Recommended protocol
Xerostomia Acupuncture 29 total points, 20 min before and

during RT, 2x/wk for 16-20 sessions
Local: ST-3, ST-4, ST-5, ST-6, ST-7,
GB-2, SI-19, TB-21

Distal: LI-4, LI-11, LV-3, ST-36, KI-3,
KI-5, GV-20

Auricular: Shen men, CNS,
neurodegenerative system, kidney,
spleen, pancreas, and mouth
(semipermanent needles, left in for
7 days with adhesive tape)

3 auricular points, bilateral LI-2,

sugar-free lozenge. 3-4 txs/wk, and
monthly sessions 30-60 min/tx"

SP-6, ST-36, LI-4, and CV-24 for
20 min, 2 courses of 6-wk txs with
2-wk break in between showed

Conclusions regarding use
with RT

Improvement in salivary
flow rates (RSFR, SSFR)
(p < .001) and decreased
xerostomia-related
symptoms vs. control¥

70% of pts had 10%
improvement from baseline;
48% had =10 point
improvement on Xerostomia
Inventory"; 26% had tx
effects lasting > 3 mo¥

Mean increases in total VASY
scores of +86 at 3 mo

Impressions

Recommended:
Accepted as safe,
without serious side
effects

greatest improvement*

(b <.0005) and +77 at
6 mo (p < .0001) after tx
completion*

@f 100) was the right anchor.

Note. RT = radiation therapy; txs = treatments; pts = patients; CFU = colony-forming units; MLT = melatonin;

DGL = deglycyrrhizinated licorice; RR = risk ratio; Cl = confidence interval; CNS = central nervous system; RSFR = resting
salivary flow rate; SSFR = stimulated salivary flow rate; VAS = Visual Analog Score.

aMembrive Conejo (2011). PRotovnik Kozjek (2011). <Kozelsky (2003). “Fuccio (2009). ¢Delia (2007). Murphy (2000).
9Kuchinski (2009). "Wang (2012). iLissoni (1996). iSeely (2011). Das (2011). 'Noé (2009). "Worthington (2011). "Gibson
(2013). °Song (2012). PBiswal (2003). aWilliams (1996). 'Heggie (2002). sPommier (2004). ‘tKumar (2010). “Braga (2011).
vJohnstone (2002). "The Xerostomia Inventory is a tool used to quantify patients’ perspective of acupuncture benefit.
*Wong (2003). ¥The VAS (Visual Analog Score) for each item in the Wong study was established so that the most negative
response (worst symptom/score of 0), was the left anchor and the most positive response (absence of symptoms or score

/

ment of mucositis. According to the authors, per-
haps one of the most important findings from the
review was the change in guideline for the use of
systemic glutamine. New literature demonstrates
that glutamine may;, in fact, be effective and without
severe toxicity. Due to conflicting evidence at this
time, the guideline on glutamine has been changed
from “not recommended” to “no guideline possible.”
New research in this area is eagerly anticipated.
Smaller trials not included in the review ar-
ticles suggest a benefit for using glutamine during
radiation (Savarese et al., 2003). Contact with the
mucous membranes as swish and swallow, as well
as duration of treatment, is what provides pro-
tective effect against mucositis/stomatitis (Noé,
2009; Savarese et al., 2003). However, IV gluta-
mine also seems to produce this protective effect
in a small trial (Worthington et al., 2011). Conclu-
sions from phase I and II pilot studies regard-
ing dosage guidelines show that 20 to 30 g daily
of glutamine in divided doses is effective (Noé,

2009). It is most effective when given at the start
of radiation until 2 weeks after completion. Cau-
tion should be used with hepatic encephalopathy
or hyperammonemia, as intestinal glutamine ca-
tabolism produces about 50% of the ammonia re-
leased into the portal vein.

Honey

A recent systematic review and meta-
analysis showed an 80% relative risk reduction in
radiation-induced oral mucositis in honey-treat-
ed patients compared with control patients (Song,
Twumasi-Ankrah, & Salcido, 2012). The meta-
analysis included three studies in which patients
with head and neck cancers receiving RT were
evaluated for radiation-induced mucositis using
the RTOG (Table 2) and WHO criteria (Table 3).
In total, 60 patients (20 patients per study) ap-
plied honey to the inside of their mouths before,
directly after, and several hours after RT. Another
60 patients were part of the control groups that
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did not actively receive treatment. The risk of de-
veloping mucositis in the honey-treatment group
was 80% lower than in the control group (rela-
tive risk [RR], 0.19; 95% confidence interval [CI] =
0.098-0.371). Due to risk of bias in these studies,
the authors recommended approaching this ther-
apy with caution. A Cochrane review shows ben-
efit for the prevention of mucositis (RR, 0.70, 85%
CI =0.56-0.88; p =.002) and also advises caution
(Worthington et al., 2011). Further studies de-
termining specific clinical recommendations are
needed, but one study used a 20-mL honey swish
and swallow before, directly after, and again 6
hours after RT (Biswal, Zakaria, & Ahmad, 2003).

Radiation therapy puts patients at increased
risk of forming dental caries. Santos-Silva, Rosa,
Eduardo, Dias, & Brandao (2011) have comment-
ed regarding the concern that the intake of honey
may perpetuate this risk. Perhaps prophylactic
measures to prevent and offset the risk of caries
due to treatment with honey would encourage
the conservative practitioner to use this promis-
ing therapy.

The topical application of natural honey is
a simple and cost-effective treatment for radia-
tion mucositis that warrants further multicenter
randomized trials. Future research in this area
should address issues of bias found in many of
the preliminary honey studies. Blinding bias, for
example, may be difficult to overcome due to the
distinct taste and texture of honey and the diffi-
culty of creating a honey-like substitute for a con-
trol group.

SKIN TOXICITY

Skin changes can occur in up to 95% of pa-
tients undergoing RT, which may be a dose-limit-
ing side effect for some individuals (McQuestion,
2011). Patients with a higher risk of skin reaction
include those receiving treatment to the breast,
perineum, axilla, and face, as well as to areas of
disrupted skin integrity such as from surgery,
burns, or other lesions. A number of recommen-
dations made for skin applications across many
treatment centers are based on limited published
evidence or anecdotal evidence, although these
recommendations would not be expected to cause
harm (Kumar, Juresic, Barton, & Shafig, 2010;
McQuestion, 2011). Studies that show significant
benefit of topical applications are limited.

/Table 2. Radiation Therapy Oncology Group h
Scale for Mucositis

Grade Description

(0} No change over baseline

1 Erythema

2 Patchy reaction < 1cm, noncontiguous

3 Confluent reaction > 1.5 cm, contiguous

4 Deep ulceration/necrosis and/or bleeding
kNote. Adapted from Song (2012) and RTOG (2013). )

Aloe Vera

Although aloe vera is widely recommended,
there is insufficient evidence to support its use in
treatment for RT skin side effects (Kumar et al,,
2010; McQuestion, 2011). A survey of multiple RT
departments showed that 60% of the participants
in the survey recommended aloe vera based on
anecdotal evidence (Kumar et al., 2010). Reviews
evaluating the effectiveness of aloe vera in reduc-
ing radiation skin reactions showed no benefit of
aloe vera gel over the control arm (Kumar et al.,
2010; McQuestion, 2011). In one study by Heggie et
al. (2002), dry desquamation increased in the aloe
vera group compared to the control group (70% vs.
41%). This phase III study evaluating the efficacy
of topical application of aloe vera gel vs. aqueous
cream on irradiated breast tissue found that dry
desquamation was significantly lower in the con-
trol group (p = .001) as well. The aloe vera arm
showed a significantly greater probability of grade
2 or greater pain (p = .03). The use of aloe vera in
the treatment of radiodermatitis is not recom-
mended, as evidence to suggest benefit is lacking,.

/Table 3. World Health Organization Scale for h
Oral Mucositis
Grade Description
0] No oral mucositis
1 Erythema and soreness
2 Ulcers, inability to eat foods
3 Ulcers, liquid diet required
4 Ulcers, alimentation not possible
Note. Adapted from WHO (1979).
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Calendula

A review and meta-analysis of several agents
used to manage skin toxicity during RT showed
a statistically significant benefit of using calen-
dula (Kumar et al., 2010). One study of patients
receiving RT for breast cancer showed a statis-
tically significant reduction (p < .001) in the oc-
currence of grade 2 or higher toxicity using the
RTOG grading system (Table 4) compared with
trolamine, a nonsteroidal topical agent that
enhances skin healing by immunomodulation
(Pommier et al., 2004). Further, patients expe-
rienced reduced pain related to skin reactions
(p < .03) and reduced incidence of treatment in-
terruption. The product used in this study was
an accessible, cost-effective, over-the-counter
homeopathic calendula ointment. Thirty per-
cent of the patients in this study believed appli-
cation of the cream to be difficult. Topical appli-
cation began at the onset of RT and was applied
twice daily or more through the completion of
RT. This study demonstrates that there is suf-
ficient evidence for the use of calendula cream
as a preventive agent.

With this type of preparation, APs should
advise their patients to apply it only after radia-
tion has been administered, as the skin should be
dry and clean prior to RT, to prevent any inter-
ference from oil-based applications. While clini-
cal studies were not found related to managing
proctitis with calendula ointment, the authors
have personally seen beneficial results with pa-
tients who use this type of preparation during
RT to the pelvic region.

e 0

Table 4. Radiation Therapy Oncology Group
Acute Skin Toxicity Grades

Grade Description

0 No change over baseline

1 Follicular, faint, or dull erythema; epilation,
dry desquamation, or decrease in sweating

2 Tender, bright erythema; patchy, moist,
desquamation or moderate edema

3 Confluent, moist desquamation other than
skin folds; pitting edema

4 Ulceration, hemorrhage, necrosis

Note. Adapted from Pommier (2004) and RTOG

\(2013)' Y,
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XEROSTOMIA

Xerostomia, or dryness in the mouth due to
lack of normal salivary secretion, is a serious
side effect of radiation that can be acute or late
(Bruce, 2004). Acute effects may present dur-
ing treatment or up to 3 months after treatment
and is usually self-limiting. Late effects may
appear more than 3 months after RT ends and
may be permanent. Pilocarpine, which is com-
monly used to treat xerostomia, is a cholinergic
parasympathomimetic agent shown to enhance
salivary secretion by stimulating muscarinic
receptors on the surface of salivary gland cells
(Jensen et al., 2010). While it has been exten-
sively researched, pilocarpine offers modest ef-
fectiveness and an array of adverse cholinergic
effects such as sweating, nausea, rhinitis, and
chills, which limit its use (Lin & Chen, 2012). Al-
ternatives with fewer side effects are necessary
and recommended.

Acupuncture

The oral care study group of the MASCC/
ISOO produced evidence-based management
recommendations for treating and/or preventing
xerostomia (Jensen et al., 2010). This panel sug-
gests the use of acupuncture to stimulate salivary
flow and relieve xerostomia with a rating of level
IT evidence and grade C recommendation. It is
generally accepted that acupuncture is safe and
not associated with serious side effects. Although
investigations to determine the most reliable acu-
puncture technique are in progress, the studies
discussed below and summarized in Table 1 have
all shown promising results.

While studies also vary on the number and
timing of acupuncture visits, it seems that pa-
tients do better with frequent follow-up (Bruce,
2004; Jensen et al.,, 2010; Lin & Chen, 2012).
Many studies have shown the duration of the
beneficial effects of acupuncture to be from
months to years on follow-up. One study of pa-
tients who had completed RT and were refrac-
tory to pilocarpine found responders requiring
twice the number of visits as nonresponders,
and suggested a regimen of three to four weekly
treatments followed by monthly sessions (John-
stone, Niemtzow, & Riffenburgh, 2002). One
small trial found that preventive acupuncture
prior to and during RT was beneficial for mini-
mizing severity of xerostomia-related symptoms
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(Braga, Lemos, Alves, & Migliari, 2011). In this
study, acupuncture was administered twice
weekly for 16 to 20 sessions.

DISCUSSION

Given the widespread interest in CAM strat-
egies during cancer treatment, communication
regarding CAM is important for both the patient
and the provider. One survey showed that phy-
sicians feel uncomfortable discussing questions
about CAM treatments due to their lack of knowl-
edge about the subject (Ge et al., 2012). Many can-
cer centers are now employing practitioners who
have the appropriate training to safely advise pa-
tients on this topic. For a summary of evidence
supporting CAM use in RT, refer to Table 1.

Among the therapies discussed, reduced inci-
dence and severity of diarrhea have been observed
in patients taking psyllium or probiotics. There is
weak evidence that glutamine prevents diarrhea
with RT alone, and may be considered in cases of
concurrent chemoradiation to ameliorate diar-
rhea and other chemotherapy-related side effects.
Melatonin has been shown to improve survival at 1
year and increased quality of life in patients under-
going chemotherapy and RT. Melatonin was also
shown to improve fatigue and may be helpful for
treating insomnia. Further, the SERM and SEEM
properties of MLT may be of added benefit for
patients with breast cancer. Research shows exer-
cise is safe during and after RT and can improve
fatigue. For mucositis, one might consider using
honey, with preventive care guidelines for dental
caries, whereas glutamine does not appear at this
time to provide any benefit for radiation-induced
mucositis alone. Patients undergoing concurrent
chemoradiation therapies might benefit from the
use of glutamine to treat mucositis and other side
effects of chemotherapy.

Deglycyrrhizinated licorice has been used
successfully in treating ulcerations of the GI tract,
but there is not enough research to substantiate
its use for radiation-induced mucositis. It is, how-
ever, considered a safe product; future studies on
this promising therapy are needed. Skin toxicity
can be managed with calendula cream, but aloe
vera gel is not recommended, as there has been
no observed therapeutic benefit. Xerostomia is a
difficult radiation-induced side effect to treat, and
acupuncture has shown benefit for treatment of
this condition.

Therapies must be considered on a case-by-
case basis. Taking into consideration a palliative
vs. curative intent might change the willingness
of the practitioner to use a therapy with the po-
tential to interfere with long-term survival if it al-
leviates the negative side effects of radiation and
improves quality of life.

CONCLUSIONS

As mentioned in the introduction, CAM en-
compasses a wide range of modalities. Certain
modalities—such as spiritual healing and prayer,
for example—would not be expected to negatively
interfere with efficacy of treatment. In the study by
Rausch et al. (2011), spiritual healing/prayer was
most reported by patients, followed by multivita-
mins. While it is important to focus the research
on supplements and other nutritional substances
that may have the potential to alter RT outcomes, it
is also important to examine other CAM therapies
patients are utilizing and consider a more com-
prehensive cancer treatment program that makes
such strategies more available for patients’ benefit.

A team approach to the management of each
patient is beneficial for all parties involved. Many
cancer centers are currently incorporating this
model of care, blending conventional treatment
strategies with CAM modalities. Due to the large
percentage of patients seeking CAM, it seems ap-
propriate for cancer centers to consider offering
these services to meet their patients’ needs.

As with much CAM research, more rigorous
studies are needed to confirm the results of the
studies discussed in this review as well as to de-
finitively establish safe and effective dosage and
administration.
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