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Abstract

Background: Complementary and Alternative Medicine (CAM) is widely used around the world to treat adverse effects
derived from cancer treatment among children and young adults. Parents often seek CAM to restore and maintain the
child’s physical and emotional condition during and after cancer treatment. Objectives: The objectives of this review
were (i) to identify literature that investigates CAM use for treating adverse effects of conventional cancer treatment, (ii)
to investigate the safety of the included CAM modalities, and (iii) to evaluate the quality of included studies. Methods:
Five scientific research databases were used to identify observational, quasi-experimental, and qualitative studies from
January 1990 to May 2021. Included studies investigated the use of CAM to treat adverse effects of cancer treatment in
childhood cancer. Results: Fifteen studies were included in this review. Ten quasi-experimental, 3 observational studies
(longitudinal/prospective), 2 qualitative studies, and | study with a quasi-experimental and qualitative arm were identified.
Less than half (n=6; 40%) of the studies included reported adverse effects for the CAM modality being studied. Among
the studies that reported adverse effects, they were mostly considered as direct risk, as 13% reported mainly bleeding and
bruising upon acupuncture treatment, and dizziness with yoga treatment. All adverse effects were assessed as minor and
transient. CAM modalities identified for treating adverse effects of cancer treatment were alternative medical systems,
manipulative and body-based therapies, biologically-based therapies, and mind-body therapies. CAM modalities were used
to alleviate anxiety, pain, toxicity, prevent trauma, and improve health-related quality of life, functional mobility, and
physical activity levels. All studies assessed scored 70% or above according to the Joanna Briggs Institute critical appraisal
for study quality checklists. Conclusion: Most of the studies (58.3%) included in this review did not report adverse effects
from CAM modalities used to treat adverse effects of cancer treatment in children and young adults. This lack of safety
information is of concern because parents need to know whether the modality represents an extra burden or harm to
the child. To improve awareness about safety in the field, a universal and uniform reporting system for adverse effects in
CAM research is needed.
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Background

Cancer is the leading cause of death among children and ado-
lescents in many countries.! The causes of childhood cancer
are often unknown.! However, available data suggest that
10% of all children with cancer have genetic factors that pre-
dispose them to the disease.? The survival rate of childhood
cancer has increased especially in the western world, where
more than 80% of the children with cancer are cured.! The
increase in survival rate is due to the accessibility of conven-
tional care services and an improvement in therapy, including
risk-adapted stratification.! In low-and middle-income coun-
tries (LMIC), the organization and delivery of health are poor
due to the lack of resources, the cost of treatment, limited
accessibility, and cultural health beliefs. All of the latter lead
people to seek Complementary and Alternative Medicine
(CAM) treatments.> Nevertheless, according to research,
these modalities are not as effective as curative cancer treat-
ments. It has previously been demonstrated that the overall
S-year survival rate with only CAM treatment of acute leuke-
mia in children was 0%.* The most common types of child-
hood cancer are leukemias, brain cancers, lymphomas, and
solid tumors. The delivery of health services depends on the
understanding of what types of cancers and long-term effects
of cancer treatment can be expected (ie, fatigue, cognitive dif-
ficulties, etc.).> Even though the survival rates from childhood
cancer are increasing it is important to understand how to
effectively decrease the burden of morbidities and incorporate
supportive rehabilitation treatments that will increase and
improve the well-being of children with cancer.

The combined use of CAM and conventional medicine
in children undergoing cancer treatment is high in several
countries.®® In Switzerland, Liithi et al” reported that 69.3%
of patients after diagnosis used CAM. CAM is defined as “a
group of diverse medical health care systems, practices, and
products that are not presently considered to be part of con-
ventional medicine.” If a non-mainstream approach is used
together with conventional medicine, it is considered com-
plementary. If a non-mainstream approach is used in place
of conventional medicine it is considered alternative.?
Integrated health brings conventional and complementary
approaches together in a coordinated way. Integrative
oncology is a patient-centered, evidence-informed field of
cancer care that utilizes mind and body practices, natural
products, and/or lifestyle modifications from different tra-
ditions alongside conventional cancer treatments and aims
to optimize health, quality of life, and clinical outcomes
across the cancer care continuum.'” CAM among pediatric
patients is often used as part of supportive care as a way for
parents to do everything possible for the child, to boost their
immune system, improve their general well-being, and/or
treat adverse effects of conventional therapy.'"'? CAM
modalities most often used in pediatric oncology patients
are herbal remedies,’ homeopathy,”? diet, and nutrition.’

CAM modalities are often considered to be natural and
therefore safe, but patients may react unexpectedly to treat-
ment that may cause harm.'3 It is therefore of significant
importance to investigate the safety of these modalities
when used to complement conventional medicine. Risk in
medical science is defined as a measure of the probability
and severity of adverse effects.'* Risk in CAM can be
divided into direct (related to interventions) and indirect
(related to the setting effect) risk.!>!® Direct risk is related to
the intervention, for example, harm caused by pharmaco-
logical products, medical treatments, and procedures. Direct
risk is often described as adverse effects, adverse reactions,
and adverse drug reactions. Adverse effects is a more suit-
able term to describe risk for most CAM modalities as they
encompass physical and psychological complaints and are
defined as all the unwanted or harmful reactions that result
from medication or intervention regardless of their relation
to the actual treatment.!>!® Indirect risk is related to the set-
ting effects, such as the practitioner, rather than to the medi-
cine. An example of indirect risk is a provider who overlooks
serious symptoms and thereby causes a delay in necessary
conventional treatment.'

The adverse effects of cancer therapies can be burden-
some to children undergoing cancer treatment as well as
their parents, because apart from dealing with symptoms at
the time of treatment, they have to endure the consequences
of treatment for the rest of their lives.!” Late and long-term
effects are understood as long-lasting health problems fol-
lowing cancer treatment.'® Some may develop during treat-
ment and persist (long-term effects) such as fatigue, whereas
others may develop many years later (late effects) such as
secondary cancer and cardiovascular diseases.'® Children
have a developing body, and cancer treatments may have
more or less strong adverse effects.?’ During growth chil-
dren’s cells are dividing faster than adult cells. Cancer treat-
ment such as chemotherapy and radiotherapy damages
cancer cells as well as normal cells and this leads to adverse
effects. For example, radiation treatment can slow the
growth of bone and muscle in children causing serious
effects.?! Some of the adverse effects often reported are
cough, drowsiness, fatigue, cognitive problems, and lack of
energy. The most distressing symptoms reported by parents
are lack of appetite, nausea, and pain, as well as psychologi-
cal symptoms, such as feeling irritable and sad.?

Although CAM modalities are widely used among
pediatric cancer patients, CAM modalities are still under-
investigated.?>** Our research teams conducted a system-
atic review of RCTs in 2021.% The systematic review aimed
to review the research literature to identify any CAM
modalities used to treat adverse effects of conventional can-
cer treatment among children and young adults. The meta-
analysis showed that CAM (including acupuncture and
hypnosis) was effective in reducing chemotherapy induced
nausea and vomiting (CINV) in children and young adults.
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The analysis demonstrated that only 29% of the studies
included reported data on safety.”> Many studies about
CAM modalities (ie, acupressure, healing touch, massage,
music therapy, reiki) investigate effectiveness, but they do
not address or report safety events among the reviewed
studies.?*?® In this review we want to investigate the safety
of CAM modalities used to treat adverse effects of conven-
tional cancer treatment in children and young adults. As
observational and quasi-experimental studies are suitable to
investigate adverse effects of an intervention,”? we will
investigate this using this methodology. Since many of
these studies have a qualitative arm nested within the
design, we decided to include qualitative studies as well.
Therefore, the overall aim of this study is to gain more
insight about CAM modalities used to treat adverse effects
of conventional cancer treatment and their safety in real-life
settings.

Aims

The aims of this systematic review were to evaluate the
research literature to (i) to identify observational, quasi-
experimental, and qualitative studies that investigate CAM
modalities used for treating adverse effects of conventional
cancer treatment, (ii) to investigate the safety of the included
CAM modalities, and (iii) to investigate the quality of the
included studies.

Methods

Results are reported according to the Preferred Reporting
Items for Systematic review and Meta-Analyses (PRISMA)
checklist (see Supplemental File).>°

The focus question was:

Are CAM modalities used in childhood cancer (to treat adverse
effects of conventional cancer treatment) associated with
adverse effects?

The PICOS format was used when searching for relevant
articles, which included the following 4 parts:

Population: Children and young adults who were ever
diagnosed with cancer and who used CAM to treat adverse
effects of conventional cancer treatment (the pediatric
population is considered 0-21 years old).

Intervention: Any CAM modality/All CAM modalities.

Comparison: Conventional medicine, usual care, waiting list,
and other CAM modalities.

Outcome: Reduction/improvement of adverse effects of
conventional cancer treatment, adverse events, adverse

reactions, adverse drug reaction, harm, indirect/direct risks,
risks factors, side effects, safety.

Types of Study: Prospective and retrospective studies, cohort
studies, non-experimental studies, clinical studies, quasi-
experimental studies, and qualitative studies.

A protocol for the systematic review was created, sub-
mitted, and registered by PROSPERO (CRD42022302788).
Three authors (DCM, TS, GO) developed the search strat-
egy and performed the searches. Eligible studies were
searched in 5 electronic databases, central webpages, and
journals were searched for eligible studies: AMED,
CINAHL, EMBASE, PsycINFO, and MEDLINE/PubMed.
According to the search methodology references of all
included studies were hand-searched for additional eligible
studies. A manual search was also performed in the gray
literature.

Search Methods: Various combinations of controlled
vocabulary/thesaurus terms (eg, MESH) and text words,
adjusted for each database were used. The following con-
trolled vocabulary/thesaurus terms were used: Exp neo-
plasms, exp complementary therapies, exp integrative
medicine, alternative therapies, exp child, exp adolescent,
exp young adult, exp infant, adverse effects. sf (subheading,
f5), adverse event, side effects and adverse reactions, drug
related side effects and adverse reactions, exp adverse drug
reaction, reporting systems, exp cohort studies, exp qualita-
tive studies, qualitative research, exp interview, exp obser-
vational study, exp nonexperimental studies.

These text words were used: Neoplasm, leukemia, lym-
phoma/soft tissue sarcoma, pediatric cancer, pediatric
oncology, integrative oncology, cancer treatment, child-
hood cancer, pediatric, palliative care, CAM modalities,
CAM treatment, CAM, integrative medicine, complemen-
tary medicine, alternative medicine, unconventional medi-
cine, spiritual healing/faith healing, children, child*, infant,
adolescent, juvenile, pediatric, puberty, young adults,
young person, teen®, childhood, toddler, side effects, safety,
risks factors, harm, adverse reactions, indirect/direct risks,
adverse drug reaction, symptom management, hopeless-
ness, suffering (the search string from MEDLINE is attached
as Supplemental Material).

Inclusion and Exclusion Criteria

The filters used were human, Danish, Dutch, English,
German, Norwegian, Spanish, and Swedish. The searches
had a limited period from January 1990 to May 2021. The
inclusion comprised observational and qualitative studies
that reported CAM modalities to treat adverse effects of
cancer treatment among children and young adults. The
search considered any adverse effects and CAM modalities.
Studies including data on parents/caregivers of children
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with cancer and their health care providers were also
included. Studies with children and young adults up to
21years of age were included when this age group was
described as part of the pediatric cancer population in the
publication.

The studies excluded did not provide adverse effects
from conventional cancer treatment, were not related to
cancer or CAM, were not observational, quasi-experimen-
tal, and qualitative studies, were conducted among adults
with cancer, or were in languages other than the ones previ-
ously stated.

Study Selection and Data Management

Endnote was used as the reference manager to upload the
results and facilitate study selection, and a single data man-
agement file was produced of all references identified
through the search process. Duplicates were removed and 2
authors screened the remaining references independently
for inclusion using Rayyan web app’' (DCM and TS).
Reasons for excluding articles were documented. Neither of
the review authors was blind to the journal titles, study
authors, or institutions. A flowchart of the study selection
and identification according to the (PRISMA-P) guide-
lines®? was generated.

Control Interventions

The control interventions consisted of usual care, and other
CAM modalities such as yoga, acupuncture, and art and
music therapy.

Methodological Assessment of the Studies

Data from observational and quasi-experimental studies were
validated and extracted according to 10 technical items®*:
Indication, sample size, baseline comparability, inclusion/
exclusion criteria, intervention (treatment vs control), drop-
out, objectives, duration of treatment, main results, and fund-
ing (Table 1). The first and last authors (DCM and TS)
extracted the data. Checklists used to critically appraise
observational and quasi-experimental studies tend to concen-
trate on issues of external and internal validity, including
items like comparability of subjects, details of intervention
and outcome measures, statistical analysis, and funding.3*3°
Thus, these recommended items are in line with those applied
in this systematic review. Data from qualitative studies were
validated and extracted according to the following 10 crite-
ria: Population, method, design/analysis, setting, aim(s), par-
ticipants, sample size, inclusion/exclusion criteria, duration
of treatment, results, and funding.>’

For methodological assessment, the included studies
were exported to the System for the Unified Management,
Assessment and Review of Information (SUMARI software

program, Joanna Briggs Institute (JBI))*® for critical
appraisal of study quality. Two reviewers (DCM, TS) inde-
pendently assessed the methodological quality of included
articles using the critical appraisal checklists in SUMARI
(checklist for quasi-experimental studies and qualitative
research).

A meta-analysis could not be performed because the
safety data in the studies was not reported consistently. As it
was not possible to conduct a meta-analysis, the research
group conducted a descriptive synthesis of the studies.

Results

A total of 448 hits were identified. Twenty hits were identi-
fied in AMED, 32 in CINAHL, 117 in EMBASE, 238 in
MEDLINE/PubMed, and 31 in PsycINFO. A total of 5 stud-
ies were identified after searches in reference lists. A total of
57 were excluded from further examination because they
were duplicates and a total of 386 studies were included for
further screening. Ten studies were identified from citation
searching. Three hundred and seventy-six studies were
excluded for the following reasons: 4 were duplicates, 93 were
irrelevant (according to the criteria), 55 were not about cancer,
63 were not about CAM, 92 were about adults with cancer, 4
were written in languages other than the ones stated above, 42
were other study types, 22 were not about adverse effects of
cancer treatment (Figure 1). A total of 15%°% studies were
included in this review, 10 quasi-experimenta]3®:#!:42:46-48,50-53
(Table 1), 3 observational studies*>***> (Table 2), and 2
qualitative studies** (Table 3).

All of the included studies were written in English except
one written in Spanish.¥ Detailed characteristics of the
included studies are presented in Tables 1 to 3. Sample size
refers to the total number of participants in the study. In the
participant group, n refers to the number of participants who
received the treatment or control intervention, respectively.
Dropout refers to the number of participants who left the
study before completion. Six studies®>*>#474853 did not
report exclusion criteria. Three studies***?3! did not report a
dropout. In addition, Favera-Scacco et al*? did not report the
duration of intervention. Nine (n=9, 60%) of the 15 studies
stated that they received financial support®®#>-4446:48.3052.53 3
studies (n=3) reported that they did not receive financial
support.**7# Three (n=3, 20%)***>! of the 15 studies did
not report sources of funding (Table 1).

Safety of CAM Modalities for Interventions

Adverse effects were recorded as reported in the included
studies. This means that 1 study participant could experi-
ence and report several adverse effects. Six studies (n=6,
40%),4041:44474851 reported data on adverse effects (Table 4).
Across yoga studies,*'#7#349-33 only 1 case of dizziness*’
was reported among 49 participants (2%). The other 4
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Integrative Cancer Therapies

Identification of studies via databases and registers

] [ Identification of studies via other methods ]

Records removed before
screening:

Duplicate records removed

Records identified from
Citation searching (n = 10)

Records excluded (n = 372)

Records excluded (n =4)

Other study types: n=4

‘o
Records identified from
5 Databases (n =438)
8 AMED: n=20
£ CINAHL: n=32
3 EMBASE: n=117 (n = 57)
= MEDLINE/PubMed: n=238
PsycINFO: n=31
I
'amn
Records screened
(n=381)
Duplicates: n=4
Irrelevant: n=93
Not about cancer n=55
2 Not about CAM: n=63
S Adults with cancer: n=92
[ Other languages: n=4
S Other study types: n=38
No adverse effects: n=23
—
)
2
E Studies included in review P
S (n=15) h
£
—

Figure 1. Flow chart of the selection process of included studies.

studies*! #4831 that reported safety data, reported that the
participants did not experience any adverse effects of the
yoga programs. Choksi et al*’ reported 15 cases of bleed-
ing with acupuncture treatment (out of 252 sessions, 6%)
and 5 cases of bruising (2%). They reported no increase in
acute or delayed adverse effects in patients with and with-
out thrombocytopenia (P=.189) or neutropenia (P=.497).
Kennedy et al* reported no adverse effects of antioxidant
supplementation. Among the studies that reported safety
data, events were reported as adverse effects,*®*” which
are considered direct risks. None of the studies reported
events considered as indirect risks.

In summary: Safety data is underreported as 60% of the
studies did not collect data on safety. All the adverse effects
reported were associated to direct risks. The events were
assessed by the researchers as minor and transient. No seri-
ous adverse effects were noted for acupuncture, yoga, and
antioxidant supplements.

CAM Modalities

The results of the literature search indicated that the existing
observational and qualitative studies about the use of CAM
modalities to alleviate the adverse effects of cancer

treatment in children and young adults can be divided into 4
main areas: Alternative medical systems; manipulative and
body-based therapies, mind-body therapies, and biologically-
based therapies. These areas are in line with the National
Institute of Health’s National Center for Complementary and
Integrative Health, which organizes CAM into the following
categories: biologically-based therapies, mind-body therapies,
manipulative and body-based therapies, energy therapies,
alternative medical systems, and lifestyle therapies.>*

Alternative medical systems (acupuncture). Two studies
investigated acupuncture. One study investigated the use
and safety of acupuncture among children receiving cancer
treatment at Columbia Medical Center, USA,* and another
delineated the use of acupuncture for symptom manage-
ment and general well-being** among hospitalized children.
The latter was a qualitative study nested within a clinical
acupuncture trial. Chokshi et al*’ looked at individualized
needle acupuncture and reported that 54% of the children
preferred acupuncture for symptom management compared
to other complementary therapies such as massage, yoga,
meditation, or nutrition counseling. They received a median
of 4 treatment sessions/acupuncture was more likely to be
used for gastrointestinal and constitutional symptoms
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including drowsiness (P <.0001), lack of energy (P=.0001),
and pain (P=.001). Hu et al*® investigated acupressure
together with therapeutic touch, and qualitative data were
obtained through semi-structured interviews with caregiv-
ers and acupuncturists. According to these participants, acu-
pressure brought symptom relief (ie, pain, nausea, etc.),
physical relaxation, and comforting touch to the child as
well as to the parents.

In summary: Acupuncture studies report through statisti-
cal and/or analytical data beneficial outcomes for children
with cancer for symptom management. A meta-analysis
was not conducted because the studies presented incompa-
rable outcomes and the reported data was inadequate to
conduct a meta-analysis.

Mind-body therapies (art, music, and imagination therapy).
Five studies (n=5)3%243464 investigated different CAM
modalities for supportive care in pediatric cancer patients.
Three of these studies investigated CAM modalities for
pain and painful procedures during cancer treatment, #4546
One study?® investigated music therapy to decrease anxiety
and increase support and finally, one study*’ used magic
techniques (illusionism) as a support resource for children
with cancer. Nilsson et al*® used a virtual reality device for
needle-related pain and reported no statistically significant
difference between the intervention and control group
regarding pain and distress during and after the procedures.
No statistical difference was found in heart rate during the
procedure between the groups. In a qualitative arm, nested
within this study, the participants reported that the virtual
device was a positive experience. Medina Cérdoba and
Perez Villa¥’ investigated non-pharmacological measures
such as therapeutic touch, play, and music for painful proce-
dures in children with acute lymphoblastic leukemia (ALL).
They found that music therapy was the only modality that
significantly improved pain (P=.01) for painful procedures.
Favara-Scacco et al*? investigated art therapy (visual imagi-
nation, play, drawing, and dramatization) for children with
ALL who underwent lumbar puncture and bone marrow
transplantation. Compared to the control group, children
who used art therapy exhibited collaborative behavior
before the procedure. The modality was shown to be a use-
ful intervention, and parents declared that they were better
able to manage the painful procedures when art therapy was
offered to the child. Barrera et al*® investigated music ther-
apy for children hospitalized with cancer. In a pre-and post-
design, they reported a significant improvement in children’s
feelings from pre to post music therapy (P <<.01). There
was also a significant main effect of engagement, indicating
that actively engaged children had higher scores than the
passive children (P <.01). However, the results varied with
the age of the child. In a qualitative design, Clerici et al*
explored the use of magic tricks as support to psychological
approaches in consultations with hospitalized children.

Based on these data, they suggested the use of magic tricks
to be helpful in providing support for communication and
relations, as well as for compliance and rehabilitation for
children with cancer.

In summary: Art, music, and imaginary modalities stud-
ies report beneficial support for children with cancer
through statistical and narrative results.

Mind-body therapies (yoga). Seven studies (n=7) investi-
gated the benefits of yoga*!474830-53 for children with can-
cer. Diorio et al*! investigated the feasibility of a 3-week
yoga program for children who were receiving intensive
chemotherapy. In addition, they investigated whether yoga
could be a useful intervention for cancer-related fatigue.
They found that yoga was feasible, as 10/11 participants
met the threshold for feasibility. Feedback from parents and
children indicated the physical and psychological benefits
of yoga. Thygeson et al*’ looked at yoga for distress and
anxiety and investigated whether 1 yoga session could offer
benefits to children and their parents in an outpatient oncol-
ogy unit. Children with a normal anxiety score pre-class did
not change (P=.21). Parents (P<<.01) and adolescents
(P=.04) experienced a significant decrease in anxiety
scores after the yoga session. Wurz et al*® investigated the
feasibility and benefits of a 12-week yoga program. The
program was feasible and indicated significant improve-
ment for patients (P=.02), and parents reported improved
health according to the health-related quality of life (HRQL)
scale (P=.03), functional mobility (P=.01), total physical
fitness outcomes and physical activity (PAL) (P=.02) pre-
to post-intervention. Geyer et al>® described the effect of
therapeutic yoga on child and parents. The study reported
quality of life in children hospitalized with oncological
diagnoses. Therapeutic yoga had a positive effect on a
child’s perception of gross motor functioning (P=.016).
Govardhan et al’! wanted to establish the feasibility and
therapeutic effect of yoga to address the effects of radio-
therapy and chemotherapy in pediatric brain tumors. The
feasibility of the yoga intervention was established. The
median sessions attended were 16 of 20. Significant differ-
ence was reported in respect to pain (P=.0001), relief in
headache (P=.0005), increase in appetite (P=.0005), better
sleep (P=.0003), reduced fatigue (P=.007), and overall
daily activity (P=.0018). Hooke et al®? sought to explore
the feasibility and benefits of a 6-session weekly yoga inter-
vention for pediatric cancer survivors who completed ther-
apy in the past 2 to 24 months. About 72% of the participants
enrolled completed the study, establishing the feasibility of
the study. After the 6-week yoga intervention, most of the
symptoms measured (balance, fatigue, and sleep) remained
unchanged. Anxiety scores had a significant (P=.04)
decrease after the yoga intervention. Orsey et al® deter-
mined the feasibility and preliminary efficacy of a yoga
intervention for pediatric cancer patients in active treatment



14

Integrative Cancer Therapies

and their families. The study reported significant improve-
ment in measures of emotional (P=.03) and social function
(P=.03) and the total score (P=.006). Furthermore, among
parents, the mental health composite score significantly
(P <.05) increased post-intervention.

In summary: The studies report that yoga programs were
feasible through both narrative and statistical results, and
both parents and children indicated physical and psycho-
logical benefits of yoga.

Biologically-based therapies. One study investigated biologi-
cal therapies. Kennedy et al* investigated whether patients
with sufficient antioxidant intakes while undergoing che-
motherapy would have better tolerance to the treatment and
experienced fewer treatment-related adverse effects than
those with insufficient antioxidant intakes. The researchers
found that lower intakes of antioxidants were associated
with increases in adverse effects of chemotherapy. Partici-
pants were classified as having adequate or inadequate
nutrient plasma concentrations as compared with clinical
chemistry standards for vitamins A, C, and E.

Methodological Quality of Studies

The Joanna Briggs Institute’s quasi-experimental study
appraisal checklist was used to assess the quality of the
quasi-experimental studies, the cohort studies checklist was
used for the observational studies (longitudinal and pro-
spective), and the checklist for qualitative research was used
for the interview studies. All studies scored above 70%
(Tables 5-7). One study (n=1)*® met the criteria for checking
every item (9 out of 9 items for quasi-experimental studies
and 10 out of 10 items for qualitative studies). Eight studies
(n=8)341:47.48.50-33 addressed 8 out of 9 items (Table 5). For
the observational studies, 1 study addressed 9,* another 8,%
and another 7%° of the 11 items for cohort studies (Table 6).
Two qualitative studies*®*° addressed 8 and 9 out of 10
items respectively and finally, 1 study*? addressed 7 out
of 9 items (Table 7).

In summary: According to the SUMMARI software pro-
gram from Joanna Briggs Institute, the score for the method-
ological quality of most (n=15) of the included studies was
70% and above. One study (n=1)* obtained a total score of
100% and 13 studies (n=13)3*414347-53 obtained scores
between 75% and 90%. One study* obtain a score of 70%.

Discussion

As cancer survival among children increases, it is important
to assess different methods to alleviate the adverse effects
derived from cancer treatment and thereby lessen the bur-
den on children, young adults, and their families. Hence, we
performed this present review and found that no serious
adverse effects from the CAM treatments were reported

among the studies included in this review, but less than half
of the studies reported adverse effects, which is a threat to
patient safety. However, all included studies had critical
appraisal scores above 70% according to the JBISUMMARI
tool criteria. CAM modalities were used with the purpose to
alleviate anxiety, pain, toxicity, prevent trauma, and improv-
ing HRQL, functional mobility and physical activity levels.
Both children and parents reported physical and physiologi-
cal benefits such as a decrease in anxiety from acupuncture
and yoga.

Safety

In the hierarchy of study designs, observational studies are
categorized methodologically at an intermediate level, and
randomized controlled trials (RCTs) as the studies with the
gold standard methodology.>® Although RCTs are leading in
evidence-building, it is important to acknowledge the con-
tributions that results from observational studies can pro-
vide to the healthcare field.>> Unlike RCTs, observational
studies are less restrictive of the sample of patients selected,
the intervention delivered, or the outcome(s) measured;
hence contributing to the generalizability of the study.>
Observational studies also identify serious uncommon
harms and longtime effects of medical interventions®® as
they are often conducted for longer periods and are in real-
life settings.’” In contrast to conventional medicine, CAM
therapies have no regulatory gatekeeper controlling their
therapeutic quality, safety, efficacy, and effectiveness before
they are marketed. Thus, many CAM modalities were tradi-
tionally and widespread in use before they were investi-
gated or regulated. In addition, CAM modalities are often
provided as an integrated “whole system” of care (ie,
Ayurveda), without careful consideration of safety issues.>®
Even though the results of this review show minor adverse
effects to CAM treatments, the results are in line with lit-
erature that shows that adverse effects are seldom reported
in studies with CAM.3*%° Natural remedies are often per-
ceived as safe; however, that is not always the case because
they might interact negatively with conventional cancer
treatment.®! In an evaluation of the safety of CAM trials,
Tuner et al*® reported that more than half of the trials in
their review had inadequate reporting of safety data.
According to the literature,®® parents do not want to use
modalities that add further suffering to their child. Safety
information is therefore of high importance for parents as
they want to avoid CAM modalities that have known
adverse effects. !?

In contrast, other studies have reported that adverse
effects in acupuncture®® and homeopathy® are commonly
reported. The report of adverse effects among these modali-
ties could be attributed to well-established reporting guide-
lines such as the Standard for Reporting Interventions in
Controlled Trials of Acupuncture (STRICTA) guidelines®
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and Consolidated Standards
(CONSORT) for herbal medicine.®

The lack of regulation for CAM modalities and products
as well as the lack of a standardized reporting system for the
field as a whole, make it difficult to compare studies on
safety. Given the substantial use of CAM worldwide, it is
important to have accurate information on the safety of such
treatments and modalities. Fonnebg et al®® proposed a
research strategy for CAM that accounts for the lack of
regulation of CAM in western countries. The strategy pro-
poses to (1) look at the context, paradigms, philosophical
understanding; (2) assess the safety status; (3) examine the
effectiveness of the treatment; (4) assess the efficacy; and
(5) understand the biological mechanism of the treatment.>®
According to this strategy, it is important to investigate
safety before the effect of a modality. Deng et al®” also high-
light the importance of examining the safety and efficacy of
different CAM modalities. In this clinical practice guide-
lines for integrative oncology, the researchers make recom-
mendations based on a risk versus efficacy evaluation. If a
CAM modality is considered safe and efficacious the
modality should be recommended. If the modality is con-
sidered safe but the evidence for efficacy is inconclusive,
the modality should be recommended, however, effective-
ness should be closely monitored. If the modality is effica-
cious, but the evidence for safety is inconclusive, the
modality should be recommended, but the safety should be
closely monitored. Lastly, if the modality is not efficacious
and is connected with serious risks, the modality should be
avoided. Research strategies and recommendations guide-
lines such as the ones provided by Fennebg et al and Deng
et al should be adopted and implemented throughout the
different CAM modalities for research and clinical
practice.

It is essential to extend the existing guidelines in journals
and study appraisal checklists to encourage appropriate
standardized reporting of adverse effects of CAM studies.
STRICTA guidelines, for example, include in their check-
list the reporting of harms.®® Such reporting will improve
the quality of the research and provide a greater understand-
ing of the safety of CAM treatments and products.

of Reporting Trials

CAM Modalities

Twelve??#142:45-53 gut of the 12 studies reviewed in this arti-

cle were related to mind and body practices. All of the stud-
ies reported beneficial results from CAM treatments for
physical and emotional symptoms derived from cancer
treatment. Existing literature is consistent with the results of
this review.’®7” Several studies have reported promising
results of yoga among pediatric patients®®’"73 as well adult
cancer patients.”>’4”> For example, Mandanmohan et al’®
reported that yoga training among children produced sig-
nificant gains in muscle strength. Five 342434649 of the

studies reported in this review examined the effects of art
and music therapy among pediatric patients undergoing
cancer treatment. Most of the studies demonstrated that art-
music therapy and magic tricks had a positive effect on
symptoms such as pain, anxiety, engagement, support, and
communication. This is in line with other studies that found
art and music therapy beneficial for children with can-
cer.20-2878-83 Acupuncture was used in 2 studies*®* included
in this review. Existing acupuncture literature among
children® and adults®>*® with cancer is consistent with the
findings of this review. In a systematic review, Jindal et al®’
reported that acupuncture was used to treat gastrointestinal
disorders and pain in children.?” One study* included in
this review accessed the association of antioxidant intake
and increases in the adverse effects of chemotherapy in
children. Different vitamins were attributed different bene-
fits. The use of different vitamins such as vitamin D defi-
ciency has shown an association with oral mucositis in
pediatric patients but the effects of vitamins to treat adverse
events of cancer in children are still inconclusive.**88%
More research with a rigorous design (RCTs), is needed to
confirm these results before recommendations for clinical
practice.

Limitations

This review should be understood considering its limita-
tions. Among the limitations of this review are that the stud-
ies included were not homogenous regarding study design,
participants, intervention, control, and outcome measures
therefore making it impossible for meta-analysis to access
the safety of the modalities used to treat adverse effects
caused by cancer treatment in children. Another limitation
is the size of the studies; most of the studies presented had
small samples affecting the generalizability of the results.
CAM is a field that encapsulates many modalities and not
all of them are presented in this review. Generally, many
CAM modalities are under-researched, especially among
this population. Efforts have been made to retrieve all
observational, quasi-experimental, and qualitative studies
of interest, but it is impossible to be entirely certain that all
potentially eligible studies have been found. The literature
was searched in several databases, but it is possible stud-
ies were overlooked. Limiting the studies to the languages
stated in the methods could also have led us to miss
some relevant papers. Another limitation is that there are 2
articles¥** where participants older than 18years were
included. The results reported in this review therefore to
some extent also represent young adults with cancer.
Although this review has limitations, those are counteracted
by carefully implementing the search methods by a research
librarian and by assessing the methodological quality of the
articles with the use of critical appraisal tools. Although we
used well-known critical appraisal tools it is possible that
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other tools can provide different results from the ones pre-
sented in this review.

Implication for Practice

The review indicates that CAM modalities such as mind
and body treatments are being used in the management of
symptoms from cancer treatment such as anxiety, yet they
lack appropriate reporting for adverse effects. The latter
finding should be used to promote further research and pilot
tests related not only to safety but also to other aspects such
as dosage for different CAM modalities used among chil-
dren and young adults with cancer.

Implication for Research

Unlike conventional medicine, CAM is evaluated holisti-
cally. Hence, research should focus on the different aspects
of treatment and implementation.® Symptoms of distress
among children and young adults undergoing cancer treat-
ment are high.”® Symptoms do not often present themselves
individually but as clusters. A symptom cluster is defined as
2 or more symptoms that occur together and are related
to each other.”! CAM modalities (ie, massage and reiki)
have shown possible effectiveness on cluster symptom
management?’ and could be considered more often to treat
symptom clusters that conventional medicine has difficulty
treating such as feeling nervous, sad, and lacking energy.?’
Furthermore, quality assessment and peer review tools
should be modified to encourage adequate reporting of
harmful events for CAM studies. Also, due to their com-
prehensive nature, more RCTs, as well as observational,
quasi-experimental, and qualitative studies, should be
implemented to enhance our understanding of the effect,
effectiveness, and safety of CAM treatments.

Conclusion

This review demonstrates that the majority of the studies of
CAM use in pediatric cancer lack proper reporting of safety.
It is therefore important to encourage CAM researchers to
record and report adverse effects of interventions. This is
particularly important in pediatric oncology where parents
do not want to add any unnecessary burden to the child and
need adequate safety information on CAM.
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