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1 | INTRODUCTION

| Carola Seymann? | Christa Lohrmann! | Manuela HoedI!

Abstract

Objective: This systematic review aimed to identify the most relevant problems re-
lated to malnutrition in adult patients undergoing haematopoietic stem cell trans-
plantation (HSCT) and to identify non-pharmacological interventions to treat these
problems.

Methods: A systematic search for each research question was performed in
MEDLINE, CINAHL, Embase, the Cochrane Library, Google Scholar and reference
lists in the period 2009-2019.

Results: Six and nine studies were included respectively. Quantitative pooling of data
was not possible due to the heterogeneity of the studies. Oral mucositis (OM), nau-
sea/vomiting, diarrhoea and dysgeusia were the most frequently reported nutritional
problems. Cryotherapy and laser therapy seem to be effective in the prevention and
treatment of OM. Recommendations for or against the use of mouth rinses and light
therapy in the treatment of OM cannot be made, as too few studies have been con-
ducted in this area. The evidence for non-pharmacological treatment options in the
case of nausea/vomiting and diarrhoea is rather limited. No study was identified with
regard to treatment of dysgeusia.

Conclusion: Nutrition in HSCT patients has not yet been studied to a satisfactory
extent. There is an urgent need for high-quality studies to be conducted in this area

to optimise the care of patients undergoing haematopoietic stem cell transplantation.
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et al., 2018; Fuji et al., 2015; Liu, Zhang, Cai, Wang, & Yan, 2012;
Rieger, Wischumerski, Rust, & Fiegl, 2015). In addition, around a

Malnutrition is common in patients undergoing haematopoietic stem
cell transplantation (HSCT) (Arends et al., 2017; Bassim et al., 2014).
Studies have shown that prior to undergoing HSCT, between 10%
and 50% of all patients with haematological malignancies are already
malnourished, mostly defined by low body mass index (BMI) (Brotelle

quarter of the patients experience significant weight loss prior to
HSCT (Urbain et al., 2012). During and after the HSCT period, most
patients continue to lose weight and their nutritional status deteri-
orates even further (Rieger et al., 2015; Urbain et al., 2012). Urbain
etal.(2012) monitored 105 patients during the post-transplant period
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and found that the BMI of these patients decreased significantly by
11% within the first 100 days after HSCT. Authors of another study
reported that more than 55% of the patients who underwent alloge-
neic HSCT experienced significant weight loss (>5%) and a decrease
in BMI of 9.2% until hospital discharge (Rieger et al., 2015).

The causes of weight loss and malnutrition are multifactorial. Side
effects of therapies such as chemotherapy (e.g. high-dose melphalan)
and radiotherapy administered before HSCT increase the risk of HSCT
patients suffering from nutritional problems and malnutrition (Arends
et al.,, 2017; Lalla et al., 2014). Side effects of chemotherapy and ra-
diotherapy include loss of appetite, dry mouth, oral mucositis (OM),
nausea, vomiting, altered sense of taste and smell, and gastrointestinal
problems (Malihi et al., 2013). In their clinical practice guideline, the
American Society for Parenteral and Enteral Nutrition (ASPEN) states
that all patients undergoing HSCT with myeloablative conditioning re-
gimes are thus at risk of malnutrition (August & Huhmann, 2009).

In the later stages of treatment, the occurrence of graft-versus-
host disease (GvHD) in the gastrointestinal tract, for example, can
lead to nutritional problems such as swallowing difficulties, nausea,
vomiting, severe diarrhoea, mucositis, loss of appetite or early sati-
ety. These symptoms negatively impact the patients’ food and fluid
intake (Roberts & Thompson, 2005). Several studies have demon-
strated that GvHD is an independent determinant of malnutrition in
adults undergoing HSCT (Fuji et al., 2015; Mattsson, Westin, Edlund,
& Remberger, 2006; Urbain et al., 2012).

Malnutrition has serious negative consequences in HSCT pa-
tients and is associated with a higher susceptibility to bacterial and
fungal infections, a greater number of fever days and longer hospi-
tal stays (Baumgartner et al., 2016), and with higher mortality and
lower overall survival rates (Baumgartner et al., 2017).

Healthcare professionals who work in HSCT units should address
patients’ nutritional problems early in the process and re-evaluate the
patients’ nutritional status on a regular basis. To optimise patients’ nu-
trition and nutritional status, multidisciplinary cooperation between
staff in different professions, such as dietitians, physicians and nurses,
is required (Arends et al., 2017; August & Huhmann, 2009). Therefore,
all healthcare professionals need to be aware of the most common nu-
tritional problems affecting adult patients undergoing HSCT and their
non-pharmacological therapeutic options.

There are pharmacological and non-pharmacological treatment op-
tions for nutritional problems. Non-pharmacological interventions are a
major part of nursing, since nursing is a holistic profession that aims to
help patients learn to cope with their situation, including their nutritional
problems. Non-pharmacological interventions have less side effects and
are less costly. Furthermore, some interventions can be performed by the
patients themselves even after hospital discharge. Therefore, non-phar-
macological interventions are of high relevance for patients.

This systematic review aimed to identify the most relevant prob-
lems related to malnutrition in adult patients undergoing HSCT and
to identify non-pharmacological interventions that could be used to
treat these problems.

Based on the aims of this systematic review, we focused on two

research questions:

1. What are the most frequently reported problems relating to
malnutrition in adult patients undergoing HSCT?

2. Which non-pharmacological interventions can be conducted in
adult patients undergoing HSCT who experience the identified

nutritional problems?

2 | METHODS

A systematic review was conducted to systematically collate and
summarise the available evidence regarding nutritional problems
and their non-pharmacological treatment in adults undergoing
HSCT. We carried out a standardised and structured process,
following the recommendations stated in the evidence-based
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) checklist for transparent reporting of system-
atic reviews (Moher et al., 2015). There is no protocol available for
this systematic review, and it was not registered in a prospective
register of systematic reviews.

2.1 | Search strategy

Two systematic literature searches were conducted in April and
June 2019 to address each of the research questions. Specific
Medical Subject Heading (MeSH) terms and keywords were used to
search the MEDLINE database (accessed via the PubMed search en-
gine), the Cumulative Index to Nursing and Allied Health Literature
(CINAHL) database, the Embase biomedical literature database and
the Cochrane Library (accessed via the Ovid research platform).
In addition, we used the Google Scholar search engine to identify
additional literature and screened the reference lists of relevant
identified articles. For the first research question, the following
MeSH terms were combined during the search using the Boolean
operators “AND” and “OR”: “stem cell transplantation”, “bone mar-
row transplantation”, “diet, food and nutrition”. For the second re-
search question, the MeSH terms “stem cell transplantation”, “bone
marrow transplantation” and “dysgeusia” were combined with the
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keywords “management”, “treatment”, “intervention”, “mucositis”,
“vomiting”, “nausea” and “diarrhoea”. The conducted searches were
restricted to articles written in the English and German languages
and published in the period 2009-2019. Regarding the first re-
search question, no restrictions were placed on the study design.
Regarding the second research question, the search was restricted

to randomised controlled trials (RCTs).

2.2 | Eligibility criteria

To address the first research question, studies were included if
they met the following criteria: (a) the study population consisted
of adults (>18) and patients undergoing HSCT (either allogeneic or

autologous), (b) nutritional problems were covered, and (d) the study
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was conducted in a hospital setting. Studies that referred to mes-
enchymal stem cell transplantation were excluded; haematopoietic
stem cells differ from mesenchymal stem cells, as the latter are not
significantly involved in the formation of blood cells.

To address the second research question, studies were included
if they met the following inclusion criteria: (a) the study covered one
of the nutritional problems identified while conducting the literature
review to address the first research question (i.e. mucositis, nausea/
vomiting, diarrhoea, dysgeusia), (b) the study population consisted of
adults (> 18) undergoing stem cell transplantation (either allogeneic
or autologous), (c) non-pharmacological interventions were covered,
and (d) the study was conducted in a hospital setting. Pilot studies
and studies including pharmacological interventions were excluded.
Studies covering nutritional supplements were also excluded, as

these must be prescribed by a physician in most countries.

2.3 | Study selection

After removing duplicate records, the titles and abstracts of the iden-
tified relevant articles were screened. The articles were selected for
further analysis if they met the eligibility criteria as described above.
After screening the full texts of the remaining studies, two research-
ers (C.S.and D.E.) independently appraised the quality of the studies
and the risk of bias. Therefore, the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) checklist (von Elm

_Wl LEYm

et al.,, 2014) and the internationally recognised appraisal tool from
the Oxford Centre for Evidence-based Medicine (Oxford, 2019) for
randomised, controlled studies were used. Discrepancies were dis-
cussed until a consensus was reached between the researchers. The
flow chart shows the process used to select studies relevant to the

second research question (Figure 1).

2.4 | Data extraction

Data were independently extracted by two authors (C.S. and
D.E.) using a template that included the categories: first author,
year of publication, country of publication, sample size, interven-
tions in the two groups (intervention/control), main outcomes,
instrument(s) used to measure the outcome(s) and main results.
Tables 1 and 2 show detailed information extracted from the in-

dividual studies.

3 | RESULTS
3.1 | Description of the identified studies
To address the first research question, namely what are the most

frequently reported problems relating to malnutrition in adult pa-
tients undergoing HSCT, six studies were identified as relevant.

)

Records identified by searching
PubMed, Embase, CINAHL,
Cochrane library
(N = 240)

Additional records identified
through Google Scholar and search
in reference lists of relevant studies

(N=173)

Identification

[

)

Screening

Eligibility

FIGURE 1 Flow diagram showing

the process used to select included
randomised controlled trials (RCTs) on the
basis of the PRISMA scheme (Moher et
al., 2015) __

Included

Duplicates removed
(N=8)

Title screening
(N =413)

A

Records excluded (because

Abstract screening they did not meet the

(N=405) inclusion criteria)
(N =395)
\ 4 Full-text articles excluded

(study population also
included patients not
undergoing HSCT)
(N=1)

Full-text articles assessed
for eligibility
(N = 10)

\4

Studies included in this
systematic review
(research question 2)
(N=9)
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TABLE 2 RCTson the effectiveness of different non-pharmacological interventions for nausea/diarrhoea

Nutritional
problem

Treatment
duration

Outcome

Results

Measurement

Control

Intervention

addressed

N

Country

Author (year)

0.014), but

only directly after treatment and not after 3

Significant effect in diarrhoea (p

Items of the 5times a

EORTC

Standard
care

Multimodal programme (exercise,

Diarrhoea/

42

Denmark

Jarden

week, for
1hr

relaxation, psychoeducation),

4-6 weeks

Nausea

et al. (2009)

and 6 months. No significant effect in nausea

Incidence of diarrhoea directly after

QLQ-C30

treatment: 20% vs. 41%; Incidence of nausea
directly after treatment: 15% vs. 25%

Significant effect in nausea in favour of the

2 sessions,

VAS

Standard
care

Music therapy

Nausea

USA

Bates

0.035) but not

at other time points (after 1 and 5 days)

Mean VAS score after 7 days: 2.1 vs. 1.1

control group after 7 days (p

each

et al. (2017)

lasting

30 min

Abbreviaitons: EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Quality-of-life Questionnaire Core 30; HSCT, haematopoietic stem cell transplantation; VAS, Visual

Analogue Scale.
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These were observational studies with sample sizes ranging from 28
patients to 822 patients (Aoyama et al. n = 28, Ferreira et al. n = 64,
Krawczyk et al. n = 100, Okada et al. n = 48 patients, Trifilio et al.
n = 822, Urbain et al. n = 105). The most frequently reported nutri-
tional problems described in these studies for patients undergoing
HSCT were mucositis (4%-93%), nausea/vomiting (11%-100%), diar-
rhoea (70%-83%) and dysgeusia (taste disorder, 14%-22%) (Aoyama
et al., 2018; Ferreira, Guerra, Baluz, de Resende Furtado, & da Silva
Bouzas, 2014; Krawczyk, Kraj, Korta, & Wiktor-Jedrzejczak, 2017;
Okada et al., 2016; Trifilio, Pi, & Mehta, 2013; Urbain et al., 2012).
Nine RCTs were included to address the second research question,
namely which non-pharmacological interventions can be conducted in
patients undergoing HSCT who experience the identified problems.
The largest number of studies was found for the non-pharmacological
treatment of mucositis (n = 7). Interventions examined in the studies
were cryotherapy (n = 2), mouthwash with herbs (n = 2), laser therapy
(n=2) and light therapy (n = 1). Music therapy (n = 1) was examined with
regard to impact on nausea and vomiting. One study assessed the ef-
fectiveness of a multimodal intervention (exercise, relaxation, psycho-
education) on the quality of life of patients undergoing HSCT with the
EORTC QLQ-C30 questionnaire, in which nausea/vomiting and diar-
rhoea were cited as symptoms (n = 1). No study was identified that dealt
with non-pharmacological interventions used in overcoming dysgeusia.
Due to the heterogeneity of the identified studies in terms of the
variable types of interventions used, outcomes and follow-up times,
it was not possible to pool the data in a meta-analysis. At most, two
studies were identified in which the same intervention was examined,
a finding that implied that it would be better not to summarise these

results statistically (Borenstein, Hedges, Higgins, & Rothstein, 2011).

3.2 | Study quality

The risk of bias in the included studies was high in the observational
studies, which is mainly attributable to the cross-sectional and, in
half of the studies, the retrospective study design. The authors de-
scribed hardly any efforts to address potential sources of bias and
the sample sizes varied widely (from 28 to 822). The risk of bias for
most of the RCTs was rather low. Table 3 provides an overview of the
risk of bias in the included RCTs.

3.3 | Oral mucositis (OM)

Of the six RCTs that included OM treatment, two investigated the
effects of cryotherapy during chemotherapy in patients undergoing
HSCT (Askarifar, Lakdizaji, Ramzi, Rahmani, & Jabbarzadeh, 2016;
Johansson et al., 2019). Askarifar et al. compared cryotherapy treat-
ment with a standard saline mouthwash treatment. They found that
OM severity decreased in the case of both treatments, but cryo-
therapy was significantly more effective. The results of the cryo-
therapy and the saline mouthwash groups differed significantly after
7 (p = 0.03) and 14 days (p < 0.01) but not after 3 days (Askarifar
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Similar  Equal Equal
Author Randomisation groups treatment  analysis
Tavakoli Yes Yes Yes No
Ardakani et al.
(2016)
Askarifar Yes Yes Yes Yes
et al. (2016)
Bates Yes Yes Yes No
et al. (2017)
Braga Yes Yes Yes Yes
et al. (2015)
Elad et al. (2011)  Yes Yes Yes Yes
Jarden Yes Yes Yes Yes
et al. (2009)
Johansson Yes Yes Yes Yes
et al. (2019)
Silvaetal. (2011)  Yes Yes Unclear Yes
Silva Yes Yes Yes No
et al. (2015)

et al., 2016). Johansson et al. (2019) compared two different dura-
tions of cryotherapy and demonstrated that two hours of treatment
were as effective as seven hours to prevent severe OM in patients
undergoing chemotherapy before autologous HSCT.

Two studies assessed the effectiveness of herbal mouth rinses.
Treatment with herbal mouth rinses containing 1% Matricaria cham-
omilla (chamomile) extract leads to significantly lower OM incidence
(b = 0.01), lower OM severity (p = 0.01) and lower OM duration
(1.9 days vs. 5.7 days, p = 0.01), as compared to treatment with standard
care products (Braga et al., 2015). Treatment with herbal mouth rinses
containing 0.5% or 2% Matricaria chamomilla extract did not show sig-
nificant effects (Braga et al., 2015). Treatment with herbal mouth rinses
containing Matricaria chamomilla and Mentha piperita (peppermint) ex-
tracts had significant effects with regard to OM severity (p = 0.04) and
OM duration (p < 0.01) but had no significant impact on OM incidence.

Visible light therapy uses wavelengths of light in the spectra of
300-800 nm. This therapy option is associated with lower costs
than, that is the use of laser therapy. The effectiveness of visible
light therapy was investigated in one study and compared to the
effectiveness of placebo therapy. Significant improvements were
found with regard to OM severity (p = 0.01) and incidence (p = 0.02)
for visible light therapy one week after HSCT but not at other time
points. Laser therapy was found to be effective in significantly re-
ducing OM incidence and severity in two studies (Silva, Mendonca,
Bariani, Antunes, & Silva, 2011; Silva et al., 2015) and OM duration
in one study (Silva et al., 2015).

3.4 | Nausea/Diarrhoea

Three studies were identified that addressed interventions used

to treat nausea or diarrhoea in HSCT patients. Jarden et al. tested

TABLE 3 Risk of bias of the included

studies based on the critical appraisal

sheet from the Centre for Evidence-Based

No Medicine at the University of Oxford
(University of Oxford, 2019)

Blinding

Unclear
No
Unclear

Yes
No

Unclear

Patients: no
Investigators: yes

Patients: no
Investigators: yes

a multimodal programme (exercise, relaxation, psychoeducation)
to improve quality of life. To measure this outcome, the European
Organisation for Research and Treatment of Cancer Quality-Of-Life
Questionnaire Core 30 (EORTC QLQ-C30) was used, which includes
diarrhoea and nausea. The programme had a positive short-term ef-
fect on diarrhoea (p = 0.014) but no effect at all on nausea (Jarden,
Baadsgaard, Hovgaard, Boesen, & Adamsen, 2009). One study in-
vestigated the impact of music therapy on nausea and found a sig-
nificant difference with regard to the nausea score in favour of the
control group after 7 days (p = 0.035), but no differences were ob-
served at other time points (after 1 and 5 days) (Bates et al., 2017).

3.5 | Dysgeusia

No study was identified that dealt with non-pharmacological inter-
ventions used to overcome dysgeusia.

4 | DISCUSSION

The most frequently reported problems with consequences for nu-
tritional intake faced by patients undergoing HSCT were oral mu-
cositis, nausea/vomiting, diarrhoea and dysgeusia. In general, we
identified only few studies that specifically addressed patients un-
dergoing haematological stem cell transplantation (HSCT), although
these belong to a high-risk group of patients who experience nutri-
tional problems before, during and after the transplantation period
(Arends et al., 2017).

Another systematic review confirmed the hypothesis that OM is
a troublesome problem that has a major impact on HSCT patients’

eating and drinking habits. The incidence rates of OM among these
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patients can be up to 80% (Chaudhry et al., 2016). Despite this high
prevalence and the serious consequences of OM (e.g. severe pain,
interruptions in therapies and malnutrition), we only identified six
studies that addressed the non-pharmacological treatment of oral
mucositis in this patient group. Four different non-pharmacological
interventions were mentioned in these studies, namely cryotherapy
implemented with ice cubes, two different herbal mouth rinses, and
laser and light therapies. The results of these studies indicate that
it is possible to reduce OM incidence, severity and duration by ap-
plying relatively simple treatments. The use of cryotherapy during
chemotherapy and of herbal mouth rinses and light and laser ther-
apies had statistically significant positive effects on the incidence
and severity of OM in this patient group. These positive effects are
not only statistically significant but also clinically relevant. For exam-
ple, the studies focusing on interventions such as the use of herbal
mouth rinses and laser therapy showed that OM duration was re-
duced by 4-5 days compared to the controls (Braga et al., 2015; Silva
et al., 2015; Tavakoli Ardakani et al., 2016). Insufficient nutritional
intake for a further 4-5 days due to OM contributes significantly to
the deterioration of nutritional status in this vulnerable patient group
and increases the risk of malnutrition. These findings correlate with
those of another systematic review on the prevention and treatment
of OM in adult patients undergoing chemotherapy or radiotherapy
(Daugelaite, Uzkuraityte, Jagelaviciene, & Filipauskas, 2019). The
authors concluded that besides pharmacological interventions, laser
therapy, cryotherapy and professional oral hygiene are successful
interventions that may be used in OM prevention and treatment
(Daugelaite et al., 2019).

The authors of a Cochrane review published in 2015 also sug-
gested that cryotherapy reduces OM in patients undergoing HSCT
who receive high-dose melphalan-based chemotherapy, although
the effect size may not be as large as it is in patients with solid can-
cers (Riley et al., 2015). Johannson et al. showed that a two-hour
cryotherapy session has the same effect as a session lasting seven
hours (Johansson et al., 2019). Furthermore, clinical practice guide-
lines for the management of OM in cancer patients also suggest that
cryotherapy treatment should be used to prevent OM in patients
who are receiving chemotherapy, with or without total body irradia-
tion, as conditioning for HSCT (Lalla et al., 2014).

The clinical practice guidelines for oral mucositis from the
Multinational Association of Supportive Care in Cancer/International
Society of Oral Oncology (MASCC/ISOO) do not include a rec-
ommendation for or against the use of herbal mouth rinses (Lalla
et al., 2014). We identified two studies, published after publication
of the MASCC/ISOO guidelines, that cited positive effects when
chamomile and peppermint/chamomile mouth rinses were used
(Braga et al., 2015; Tavakoli Ardakani et al., 2016). However, Braga
et al. found significant effects in terms of OM incidence, severity
and duration, but only at extract dosages of 1% and not for extract
dosages of 0.5% or 2% (Braga et al., 2015). This leaves room for dis-
cussion regarding adequate dosages of these extracts. However, as
this study was a phase Il RCT, the sample size was rather small and

the results must be interpreted with care. At this time, far too few

_Wl LEYm

studies have been conducted on the basis of which specific recom-
mendations for or against the use of particular herbal mouth rinses
can be made.

Low-level laser therapy seems to be an effective treatment op-
tion for oral mucositis. The two studies included in our systematic
review that addressed the effectiveness of laser therapy found
convincing results with regard to improvements in OM incidence,
severity and duration in HSCT patients (Silva et al., 2011; Silva
et al., 2015). These findings are supported by those of a recently
published systematic review and meta-analysis. The authors of this
review found that low-level laser treatment effectively reduced the
duration of mucositis in general cancer patients; the time required
to completely resolve mucositis in these patients was reduced by
an average of 4.2 days as compared to the time required in a control
group (Anschau, Webster, Capra, de Azeredo da Silva, & Stein, 2019).
The MASCC/ISOO clinical practice guidelines also recommend the
use of low-level laser therapy to prevent OM in HSCT patients (Lalla
et al., 2014), but they only include studies published up until 2013.

The number of studies in which the management of nausea/
vomiting or diarrhoea in HSCT patients has been investigated is
unsatisfactory and unfortunately does not allow us to derive rec-
ommendations for treatment options. A recently published article
summarised the results of several systematic reviews related to nau-
sea and vomiting in advanced cancer patients (Walsh et al., 2017).
This article mainly included information about pharmacological
treatment (antiemetics) and cited few non-pharmacological inter-
vention studies, although the authors stated that such interventions
play an important role and should therefore also be addressed in
future studies. Taste and smell disorders are troublesome conditions
for cancer patients (Belgaid, Tishelman, Orrevall, Mansson-Brahme,
& Bernhardson, 2018). No RCT addressing this important topic in
HSCT patients was identified, although the prevalence of these dis-
orders can reach up to nearly 80% in cancer patients undergoing
chemotherapy and such disorders increase the risk of malnutrition
(Amezaga et al., 2018; Cohen, Wakefield, & Laing, 2016; Okada
etal., 2016).

This systematic review provides an overview of current evidence
about nutritional problems suffered by patients undergoing haema-
topoietic stem cell transplantation and their non-pharmacological
treatment options. However, the results of this systematic review
must be interpreted with care. Most of the studies included low
numbers of patients and had therefore limited power to detect pos-
sible effects. The comparability of the extracted data included in this
study is limited due to differences regarding the type of intervention,
follow-up times and outcomes. Because the results of the individual
studies were provided in heterogeneous ways, the comparison and
summary of these results had to be performed carefully. Quantitative
pooling of the data was impossible. None of the studies investigated
showed actual changes in nutritional status. The outcomes in the
selected papers are potential mediators of malnutrition and may be
associated with improved nutritional status. However, within the in-
cluded studies, there were no reported adverse effects, which speaks

for the application of the interventions. Within the single studies, it
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was possible to identify performance and/or detection bias due to
the fact that most of the included studies were not blinded. On re-
view level, it is possible that we might not have identified all relevant
studies as we, for example, did not search for grey literature.

In general, only a limited number of studies addressing nutri-
tional status, nutritional problems and non-pharmacological treat-
ment options of these problems in HSCT patients were identified.
Malnutrition is a major problem experienced by all cancer patients,
and especially by patients undergoing HSCT and preconditioning
regimes such as chemotherapy and/or radiotherapy (Baumgartner
et al., 2017). Since malnutrition is a prognostic indicator and is
strongly associated with mortality and worse clinical outcomes, it is
of the utmost importance that nutritional problems be addressed at
an early stage (Baumgartner et al., 2016). The studies included in this
systematic review did not reveal any significant side effects of the
non-pharmacological therapies, which implies that the interventions
are safe and probably have less side effects than pharmacological
interventions. Therefore, non-pharmacological treatment options
for nutritional problems are of great interest to both practitioners in
this field and patients, and we thus strongly recommend conducting
more high-quality studies in this field.

For clinical practice, the results of this systematic review revealed
several non-pharmacological treatment options for nutritional prob-
lems. Especially, the results about cryotherapy, herbal mouth rinses
(with Matricaria chamomilla or Mentha piperita and Matricaria cham-
omilla) and laser or light therapy reported significant improvements
in the incidence, severity and duration of oral mucositis. Therefore,
it can be recommended that these interventions be integrated into
daily nursing practice, since these interventions have a low risk for

adverse events compared to pharmacological interventions.

5 | CONCLUSIONS

In conclusion, patients undergoing HSCT face several nutritional
problems, such as mucositis, nausea, vomiting, diarrhoea or dysgeu-
sia. Subsequently, these problems have a major impact on their food
and fluid intake, leading in turn to a significant risk of malnutrition.
Evidence that supports the use of cryotherapy and laser therapy in
the prevention and treatment of oral mucositis in HSCT patients
seems to be convincing. In general, nutritional status and non-phar-
macological interventions to reduce nutritional problems in HSCT
patients have not yet been studied to a satisfactory extent. High-
quality studies urgently need to be conducted to explore new non-
pharmacological treatment options and optimise the care of patients

undergoing haematopoietic stem cell transplantation.
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