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Abstract 

Purpose  

A systematical literature review evaluating the effect of dietary counselling in treating weight loss 

and improving energy intake in patients with advanced cancer with different stages of cachexia. 

Principal results 

Five publications were retrieved, of which three were randomized. Two out of five studies 

showed less weight loss with dietary counselling (+1% weight gain vs. -1.5% weight loss, 

p=0.03, 1.4 kg vs. -2 kg, p<0.05), two presented positive effect on energy intake (92% of total 

caloric need vs. 73%, p<0.01, 1865±317 kcal vs. 1556±497 kcal, ns).  

Conclusion 

Dietary counseling can effect energy intake and body weight, however, apperent heterogeneity 

between studies is present. Based on these results there is not enough proof of evidence that dietary 

counselling given to patients with cancer is beneficial for improving weight or energy balance in the 

different cachexia stages. Nutrition is an essential part of cachexia treatment as it is not considered 

possible to increase or stabilize weight if nutritional needs are not met.  

 

 

Keywords: Cancer; Cachexia; Dietary counselling; Weight loss; Nutritional status; Energy 

intake 
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1. Introduction 

Weight loss is common in patients with progressive cancer and has major impact on 

both morbidity and mortality. The aetiology of cancer related weight loss is not fully 

understood, even though cancer cachexia usually is considered the main contributor [1, 2]. 

Cachexia is by definition associated with underlying illness and characterised by loss of lean 

tissue with or without loss of fat mass [2]. The definition also states that weight loss in 

advanced cancer is a consequence of a combination of metabolic abnormalities and reduced 

food intake leading to negative energy balance [2]. Reduced food intake may be a result of a 

wide variety of symptoms directly or indirectly limiting oral intake e.g. loss of appetite, taste 

change, dysphagia and pain [3]. The impact of impaired food intake on weight loss in 

cachexia has not yet been elucidated and remains undefined, and the clinical benefits of 

dietary intervention in the treatment of cachexia are not clarified.  

The development of cachexia in cancer should be seen as a continuum moving through 

three different phases, namely pre-cachexia, cachexia and refractory cachexia [2]. During this 

cachexia trajectory, nutritional and dietary practices that promote energy balance may be of 

varying importance [2, 4], however, the scientific foundation to supports these assumptions 

are ambiguous. In pre-cachectic patients, the focus is on prevention of weight loss and the 

response to dietary treatment is expected to be fair [5, 6]. In patients with cachexia, dietary 

treatment is most likely insufficient to reverse cachexia since other factors such as metabolic 

and inflammatory changes are involved [2, 5]. If the patient has entered a stage of refractory 

cachexia, the response to dietary treatment is no longer anticipated due to very advanced or 

rapidly progressive cancer unresponsive to anti-cancer therapy [2]. Even if nutritional or 

dietary treatment do not influence weight loss or survival it may be highly significant when it 

comes to eating- and weight loss-related distress, relief of certain symptoms,  quality of life 

and social meaningfulness for the patients [6, 7].  
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There are basically only three techniques/methods that are used to increase energy 

intake in patients; parenteral nutrition (PN), enteral nutrition (EN) or dietary counselling with 

advices aiming to increase oral intake. In dietary counselling the focus is commonly to 

increase intake of energy dense foods, increase meal frequency and/or to use oral liquid 

nutritional supplements (ONS) [8, 9]. Former reviews and guidelines have concluded that the 

benefits from PN or EN in advanced cancer are limited [10, 11]. The overall aim of this 

systematic review was therefore to evaluate the evidence of the effect of dietary counselling 

in treating weight loss and improving energy intake in patients with advanced cancer and 

different stages of cachexia. Secondary research questions were if dietary counselling is 

effective in improving physical function or quality of life.  

 

2. Methods 

2.1. Search strategy and selection criteria 

Studies with adult patients with advanced cancer that evaluated the effect of oral dietary 

interventions were included. Studies were excluded if the main aim was to evaluate the effect 

of either PN or EN or if the intervention was selected nutritional compounds such as certain 

vitamins, fatty acids, proteins or amino acids.  Studies were also excluded if they at baseline 

did not report data necessary to classify cachexia or if only treatment with curative intent was 

given. The recent consensus criteria for diagnosis of cancer cachexia were used to classify 

cachexia [2]. Patients with weight loss 5% at inclusion were classified as pre-cachectic. 

Patients with weight loss >5% or body mass index (BMI) <20 and weight loss >2% or weight 

loss >2% and sarcopenia were classified as cachectic. Simple starvation should be ruled out as 

a reason for weight loss. Patients were considered having refractory cachexia if the criterions 

for cachexia were fulfilled and expected survival was ≤ 3 months, WHO performance status 

was ≥3 or they did not respond to anti-cancer therapy. The classification into cachexia stages 
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was based on the information provided in the articles; no attempts were made to obtain further 

information from the study authors. 

Primary outcomes of interest in this review were weight (measured in kg, pound or percent 

change in lean body mass, total body mass or fat mass) and energy intake (measured as kcal, 

kJ or MJ, absolute intake and/or energy balance). Secondary outcomes were physical 

functioning and quality of life (QoL).   

This review considered quantitative study designs including randomised controlled trials 

(RCT’s), quasi-RCT, cohort studies, pre-post study design and case control studies.  

Case series with 10 or less participants were not included, neither were qualitative studies. 

Only studies published in full-text in peer-reviewed journals were included. Language was 

limited to English, German and Scandinavian languages.   

The literature search was conducted in PubMed (includes MEDLINE), Embase (through 

OvidSP), and The Cochrane Central Register of Controlled Trials (CENTRAL), last search 

date April 2013. Searches were performed together with a trained research advisor in 

literature searches. The search strategy for all databases is reported in supplementary material. 

Appropriate strategies were developed for each database. A hand search of the references list 

of the selected papers was also performed.  

 

2.2. Study selection and data extraction 

All records identified by the database searches were collated into a computer based reference 

management system (EndNote x5) and checked for duplicates. After deduplication titles and 

abstracts were reviewed and assessed for inclusion independently by two authors (AB and 

TRB). Disagreements were resolved by discussion with third author (TSS) and reasons for 

excluding trials were reported. If abstracts were missing the full text papers were screened. 

The Prisma statement for reporting systematic reviews was used [12]. 
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2.3. Description of study quality and content 

The content of each included study was analysed following reading full text articles using 

methodological indications from the Cochrane Handbook for Systematic Reviews of 

Interventions [13], and summarized according to a standardized form. The authors of the 

Cochrane handbook state that there is no single recommended instrument for assessing the 

quality of trials when the systematic review also includes non-randomized trials. Therefore, a 

pragmatic quality assessment model based on the Cochrane guidelines was applied for the 

non-randomized trials were used.  

 

3. Results 

3.1. Search results and selection of studies  

The literature review retrieved 634 papers (Fig. 1). Three studies were added after a hand 

search of the reference lists of full-text articles assessed for eligibility. After excluding 

duplicate studies, and studies that did not meet the inclusion criteria based on reading title and 

abstract, 23 papers were selected for full-text examination. Eighteen papers were excluded; 

nine in which the target population was not clearly defined as patients with advanced cancer 

and/or treatment with curative intent was given [9, 14-19], four in which there was not given 

enough information to classify cachexia [20-23] and five in which the effect of other 

interventions than dietary counselling were evaluated [24-28]. The present review is thus 

based on two non-randomized studies and three RCT’s. Three studies included only cachectic 

patient [29-31] (Table 1), one study reported inclusion of  both pre-cachectic and cachectic 

patients [32] and one reported inclusion of patients with all stages of cachexia [33] (Table 2). 
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3.2. Dietary counselling in studies including patients with cachexia  

Three studies had included patients that could be classified as cachectic, two RCT’s [29, 30] 

and one non-randomized study [31]. The available data could not exclude starvation as the 

reason for weight loss. The studies represents in total  419 patients with a variety of type and 

stage of cancer. The studies are summarized in the next paragraph. 

Baldwin (2011) [29]. 358 patients with gastrointestinal (GI) cancers (n=277) and non-small 

cell lung cancer (NSCLC) (n=81), were randomized to four groups, 1) dietary counselling 

aiming to increased energy intake by 600 kcal using regular food, 2) oral liquid nutritional 

supplements (ONS) (240 ml providing 588 kcal/day), 3) a combination of dietary advice, 

ONS and vitamins or 4) ad lib intake. The intervention period lasted for six weeks during 

chemotherapy. After this the patients were allowed to continue with their intervention if 

desired. They were followed for one year. The overall compliance with prescribed ONS was 

low. In the first week, 31% of the patients reported taking all of their prescribed drink. This 

decreased to 19% at week six. Analyses of data on dietary intake were not performed due to 

low compliance with food diaries (25%- 17%). Mean weight change after six weeks of 

intervention was small (0.0 kg to – 0.7 kg), and no statistically significant differences between 

the four groups were found. After one year 68 (19%) patients were alive, of whom 31 had 

received dietary counselling (group 1 and 3). These patients reported a weight gain of 4.8 kg 

compared to 1.4 kg (p<0.05) among patients not receiving counselling. However, the most 

important predictor of weight gain was survival and not nutritional intervention. The authors 

suggest that weight gain might be a surrogate marker of tumor response to chemotherapy. 

Physical performance and QoL was evaluated, but no differences between the groups were 

found. 
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Breitkreuz (2005) [30]. Twenty-three patients with advanced colorectal or gastric cancer 

receiving chemotherapy were randomised to 1) fat-enriched ONS (237 ml providing 355 kcal) 

in combination with usual care (nutritional advice before treatment and thereafter every 2nd 

weeks) or 2) control group, usual care only. Energy intake was higher in the intervention 

group than the control group (1865 kcal vs. 1556 kcal, not statistically significant). After 56 

days the intervention patients had gained in average 1.4 kg while the control group lost 2 kg 

(p<0.05). Fat free mass increased 1 kg in the intervention group and decreased 1 kg in the 

control group (p<0.05). The intervention group had stable albumin values during the study 

while a fall (-4.57+1.86 g/l, p<0.05) was seen in the control group.  In the intervention group 

ratings of quality of life leisure activity increased (4.9+0.9 vs 6.7+0.7 out of 10 units, p<0.01) 

compared to a detoriation in control group (exact figures were not available, p<0.01). 

van den Berg (2010) [31]. Thirty-eight head and neck (HN) cancer patients (stages II-IV) 

receiving radiotherapy were included and assigned to treatment based on postal code. The 

intervention group received systematic dietary counselling (1-2 times a week) during 

radiotherapy and follow up (20 weeks) aiming to meet total caloric need and protein 

requirements. High energetic ONS (type not stated) and EN was used when energy intake was 

too low.  The control group received standard care (dietary counselling twice before start of 

RT and advice by a nurse during treatment, patients losing >10% of weight received EN). 

Two weeks after RT both groups had lost 3% of their initial weight. Two months after 

treatment the intervention group increased weight (1%) while the control group continued to 

lose weight (-1.5%), p=0.03.  
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3.3. Dietary counselling in studies including patients with pre-cachexia, cachexia, and 

refractory cachexia  

Evans (1987) [32] reported inclusion of both pre-cachectic and cachectic patients and 

evaluated the effect of dietary counselling. The RCT included 180 patients with metastatic 

NSCLC (n=102) and Duke’s D colorectal carcinoma (CRC) (n=90), all receiving 12 weeks 

chemotherapy.  At randomization patients were stratified by weight loss (5% or >5%) and 

then randomized to one of three groups, 1) standard nutrition (dietary counselling to meet 

total caloric need), 2) augmented nutrition (protein, zinc and magnesium supplementation in 

addition to dietary counselling) or 3) control (ad libitum intake). Fifty one patients received 

standard nutrition and of these 22 (43%) were cachectic. Sixty patients received the 

augmented nutrition (28 (47%) cachectic) and 69 were allocated to the control group (33 

(48%) cachectic). Patients receiving nutritional intervention (group 1 and 2) had higher 

caloric intake compared to patients in the control group, covering respectively 91-92% and 

62-73% of total caloric need (p<0.01). In spite of this, the overall weight change between 

treatment groups during chemotherapy did not differ. The patients with NSCLC lost weight, 

median -1.2% in the two intervention groups and -3.1% in the control group (ns). The patients 

with CRC gained weight, 0.8 % in the intervention groups and 2.1% in the control group (ns). 

For both tumor types a positive association between caloric intake and weight change was 

found. The association was strongest among patients with NSCLC. No analyses were 

performed to differentiate the effect between patients being cachectic or pre-cachectic. The 

intervention had no effect on survival, response to chemotherapy or treatment toxicity. 

Percival (2013) [33]. Two hundred and forty-three patients with thoracic cancer (NSCLC 

(77%), small cell lung cancer (SCLC) (13%), mesothelioma (4%), no histology available 

(6%)) underwent nutritional assessment (height, weight, weight loss, body composition, 
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nutritional intake, and nutritional impact symptoms) before cancer treatment. Eighty-four 

(35%) were identified as malnourished and reported weight loss or BMI consistent with 

cachexia or refractory cachexia. Information from the nutritional assessment together with 

patient’s likely prognosis was used to develop an individualized intervention plan (high 

protein and energy foods, dietary fortification, ONS). There was no control group. After one 

month 61 (73%) of the malnourished patients could be re-evaluated. Fourteen (23%) had 

received dietary counselling and 47 (77%) had received dietary counselling in combination 

with ONS. Twenty two (37%) patients had gained weight (median 2.0 kg), 20 (33%) had 

stable weight and 19 (32%) lost weight (median –3.0 kg). The type of nutritional intervention 

was not essential for weight development, but it seemed that patients who gained weight were 

younger (mean age 68 vs 71 years, p=0.04) than patients that stabilized or lost weight.  

 

3.4. Summary of findings 

Most studies included patients with a variety of cancer diagnosis, even if NSCLC and HN 

were most common. Three out of five studies included only patients with cachexia, one both 

pre-cachectic and cachectic patients and one with all stages. On the basis of available data it 

was not possible to exclude that weight loss was due to starvation. The effect of dietary 

counselling on energy intake (absolute intake and/or energy balance) was evaluated in two 

RCTs. The results indicated that it was possible to increase energy intake by various 

combinations of high energy foods, fortifications and ONS. All five studies evaluated the 

effect of dietary counselling on weight. Two studies reported statistical significant differences 

in weight loss among patients receiving dietary counselling compared to patients not 

receiving counselling. The secondary outcome QoL was evaluated in one study but no effect 

was found.  Physical functioning was evaluated in two studies where one found increased 

leisure activities and psychological functions in favour of dietary counselling. No analyses 
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were performed to differentiate effects between pre-cachectic and cachectic patients in any of 

the studies. 

 

3.5. Quality of evidence 

The quality of the included studies is summarized in Table 3. Two studies were carried out on 

a small number of patients (N<40) [30, 31], three studies were RCTs and two of these studies 

performed sample size estimations [29, 32]. Four out of five studies had a comparative control 

group. Two studies [29, 32] described control patients to receive respectively “ad libitum 

diet” and “no nutritional support” while one study [31] described that patients in the control 

group getting “standard care” received dietary advice by a dietitian twice before starting 

radiotherapy continuing with weekly body weight measurements by a nurse.. One of five 

studies reported allocation concealment, intention-to-treat analysis and presented data on 

compliance to dietary counselling [29]. Studies could not be directly compared with each 

other due to different intervention periods, outcomes, registrations and follow-up. All 

included studies described body weight as one of their outcomes, but only two [29, 32] 

showed data on energy intake and only one study had data on physical function and QoL 

parameters [29].  

 

4. Discussion 

This systematic literature review identified five studies evaluating the effectiveness of 

dietary counselling in treating weight loss and improving energy intake in patients with 

advanced cancer and cachexia. Counselling included increased intake of energy dense foods, 

increased meal frequency and/or use of oral liquid nutritional supplements (ONS). Most 

studies showed some effect on body weight,  stabilization or increase, during the intervention 

either in subgroups or at some given time point.  There is not enough evidence to conclude 
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whether patients with advanced cancer and different cachexia stages benefit from dietary 

counselling.   

Only two included studies [30, 32] used energy intake and energy balance as outcome 

variables. Both studies showed that it was possible to improve energy intake with dietary 

counselling but one of of the studies did not reach statistical significance. Nevertheless, the 

effect of increased intake was not followed by increased body weight. These findings are 

consistent with the findings of a recent Cochrane review and meta-analysis that did not find a 

consistent effect of oral nutritional interventions on energy intake and weight gain in 

malnourished cancer patients [34]. The explanation for such findings may be that weight loss 

in cancer patients in general, and particularly in advanced cancer, is not always a result of low 

energy intake and malnutrition but rather occurs as a result various combination of low intake, 

increased tumor activity and metabolic changes [35, 36]. This assumption is in accordance 

with the international cachexia definition [2], declaring that cachexia cannot be treated with 

nutrition alone. Today this is perceived as an indication for the use of multimodal treatment in 

cancer cachexia [37], suggesting that cancer cachexia needs to be treated with a combination 

of physical exercise to counteract inactivity atrophy and catabolism, pharmacological agents 

affecting metabolism, and nutritional intervention to secure sufficient energy intake [6]. 

Nevertheless, for clinical practice and the design of future studies it is important to determine 

if response to nutritional interventions can be expected in cachexia and thus clearify the role 

of nutritional interventions. 

Most studies in this review have grouped together patients with different diagnosis 

receiving different treatments. This leads to a heterogeneity that may have interfered with the 

results of the interventions. It is obvious that  patients experiencing starvation and mainly  

lose weight due to readily reversible factors such as untreated candida stomatitis, will have 

more effect from dietary counselling than patients with any stage of cachexia [2, 4, 5]. For  
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classification of cachexia it is important to rule out simple starvation as the reason for weight 

loss [2]. The main difference between starvation and cachexia is that refeeding reverses 

starvation but is less effective for cachexia. However, the studies included in this review did 

not provide data making such an  exclusion possible e.g information about nutritional impact 

symptoms lacked in all of them and thus the possibility to assess if this was contributing to 

patient weight loss. It is very challenging to exclude starvation and untangle the relative 

contribution of symptoms, low food intake and metabolic changes to weight loss in cancer 

patients, as this varies both between patients and in the individual patient with time [3]. 

Normally is assessment of nutritional status used to decide if a patient is starved or not. 

However, the assessment instruments normally used overlap the cachexia classification and is 

therefor not suitable for excluding starvation  [38]. A separation between starvation and 

cachexia could be achieved if information about nutritional impact symptoms causing reduced 

food intake were available, such as mechanical intestinal obstructions,constipation, stomatitis 

and untreated pain. 

In dietary intervention trials both non-compliance as well as an risk of  adoption of the 

intervention program in the control group (cross over) may be a problem and tend to equalise 

outcomes between the groups, minimising the chance of seeing an effect even if there is one. 

Unfortunately it is not possible to administer an intervention trial based on counselling as a 

double-blind experiment in order to conclude that any difference that develops between the 

groups is directly caused by the factor under investigation [39].  It is therefore of great 

importance to evaluate the compliance when evaluating the effect of dietary counselling. 

However, most studies in this review lack such an evaluation. In the study of Baldwin et al. 

[29] the compliance to ONS was evaluated. They found that only 31% of the patients reported 

taking all of their prescribed drink. This may have had an devastating effect on the result, as it 

is demonstrated that maximum weight gain is dependent on full compliance [24]. ONS are 
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often used in dietary intervention trials since they usually are nutritional complete and easy to 

use, nevertheless, compliance can be challenging. Lack of compliance may be related to taste 

and smell problems aggravated by chemotherapy side effects. In addition, most supplements 

are sweet-flavored which may not appeal to all patients. 

To further complicate the estimation of effectiveness of dietary interventions in this 

review, both the length of interventions and the interventions themselves varied considerably 

and not all studies were randomized. Other intervention studies in cachexia have 

demonstrated that positive single arm interventions studies often are followed by RCTs where 

there are no difference between active arm and placebo [40]. Even if most of the included 

studies were randomized it is still a challenge to conclude if a true control group existed since 

the patients received “usual care”. “Usual care” was also some kind of nutritional 

intervention, although less intensive and poorly described, and the consequence may be 

reduced effect size.  

In intervention trials it is of course essential that the primary outcome is of relevance. 

When the intervention is dietary increased energy intake and stabilized body weight might be  

objective measurements of the intended effect. However, one challenge in using weight as an 

outcome is that it does not take into account that changes in weight may be caused by other 

factors (edema, ascites and increased tumor load) and not only changes in muscle and fat 

mass. More objective measures such as CT scans may thus be more reliable when muscle and 

fat mass is of interest [41]. Another discussion is whether improved or stabilized body weight 

is transferable to other, more patient centered outcomes such as quality of life parameters and 

physical function. This was the reason for choosing these as the secondary outcomes in this 

review. The evidence from the retrieved studies was however very limited as one of the 

retrieved studies used this outcome. It could also be discussed if more traditional oncological 

outcomes such as survival, tumor response or toxicity should have been used as outcomes in 
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this review, since there is an abundance of evidence that malnourished patients have reduced 

survival [42]. Only one of the reviewed studies evaluated survival, treatment response and 

toxicity [32] but did not find any improvements with nutritional intervention. However, for 

future studies it may be relevant to have a more oncologic focus on outcomes especially since 

it is not proven that reversal of nutritional deficits improves survival [43].  

Several studies were excluded from this review due to missing or insufficient 

information on cancer staging, treatment intent and weight loss before inclusion and/or BMI 

because it was impossible to classify the patients according to the international consensus 

classification system for cachexia [2]. Studies were also excluded if patients receiving 

curative treatment were included. Because of this two of the most promising studies regarding 

dietary counselling from the analysis unfortunately had to be excluded [20, 21]. These two 

studies demonstrate that early individualized dietary counselling is effective in preventing 

weight loss in cancer but the results cannot be transferred directly to patients with advanced 

cancer and cachexia. However, it is worth to mention the most striking finding from these two 

studies, that individualized dietary counselling based on regular foods was the most effective 

intervention to prevent weight loss in cancer patients, far more effective than e.g. ONS [20, 

21].  

This is the first review attempting to resolve a question clinicians often struggle with 

in their daily practice. Which patients should receive what kind of dietary counselling? It is of 

great significance that this difficult question is untangled. It is important both when deciding 

how to treat patients, and when considering how and what information to give to patients and 

their loved ones. Several get caught in the general nihilism surrounding this issue, while 

others become too proactive resulting in frustration for cancer patients and families feeling 

that counting of calories wrongfully occupies the last time of their life. Future studies 

investigating the effect of dietary counselling are therefore needed. However, it is important 
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to describe the population well, and interventions should be randomized and easily replicated. 

There is a need for higher focus on compliance as well as attrition. Eligibility criteria should 

probably be narrower to ensure that treatment effect is not diluted due to inclusion of patients 

in whom treatment effect is not anticipated. It is furthermore necessary to ensure that all 

patients receive good symptomatic treatment in order to have the possibility to reasonably 

valuate the effect of the dietary interventions. It is not to be expected that patients will be able 

to comply with dietary interventions if nutritional impact symptoms such as constipation, 

stomatitis and pain is left untreated. In cachexia nutrition probably needs to be combined with 

treatment trying to modify inflammation/catabolism. 

 

5. Conclusion 

Based on the limited number of conducted studies, the inconsistent results, as well as the 

moderate quality of the included studies, it is not possible to conclude firmly on the 

effectiveness of dietary interventions in advanced cancer and cachexia. This review shows 

that dietary counselling can have some effect on body weight and energy intake although 

heterogeneity between studies is present. Few studies measured energy intake in this review, 

but itseems that dietary interventions can improve energy intake. Still, the increase in energy 

intake seems not transferable to improvement in patients’ weight. This observation 

emphasizes the correctness of the international cachexia definition stating that cachexia 

cannot be treated with nutrition alone. It was not possible to give information on whether 

there were differences in the effectiveness of dietary treatment between patients having pre-

cachexia, cachexia or refractory cachexia.  

This review highlights that dietary intervention trials generally report poorly both when 

characterising patient populations and when describing the nutritional intervention. In order to 

advance the evidence for dietary interventions, it is mandatory that future studies take this into 
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account. However,  nutrition is a crucial part of a multimodal cachexia intervention, and it is 

not plausible to increase or stabilise weight if nutritional needs are not met. 
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Table 1.  Characteristics of studies investigating the effects of dietary counselling in patients with cancer cachexia. 
 Patients 

 

 Results Effects 

Author, 

year and 

study design 

Total 

no. of 

patients 

Patient 

characteristics 

Intervention Duration of 

intervention 

Outcomes1 Body weight  Other outcomes Effect on  

weight and 

energy intake 

Effect on QoL 

and physical 

function 

Baldwin, 

2011 (28) 

 

RCT 

N=358 GI, NSCLC or 

mesothelioma 

 

Metastatic or 

locally 

advanced 

disease 

 

Palliative 

chemotherapy 

 

Group 1, Dietary advice to increase 

intake by 600 kcal per day. Booklet with 

commonly used foods and snacks in 

portion sizes each providing 150 kcal 

Group 2, One sachet of ONS each day 

providing 588 kcal. A daily multivitamin 

and mineral supplement 

Group 3, Dietary advice to increase food 

intake by 600 kcal per day, one sachet of 

ONS and vitamins.  

Group 4, Control; Ad lib intake 

6 weeks 

 

After this the 

patients were 

allowed to 

continue with 

their 

intervention if 

desired 

 

1=X 

2=X 

3=X 

4=X 

 

No differences 

between the groups 

after 6 weeks 

 

After 1 year, group 

1 (N=31) had 

gained more than 

group 4 (N=37) 

(mean 4.8 kg vs. 

1.4 kg, p<0.05) 

Compliance with prescribed 

quantity of supplement fell 

during the whole study  

 

No differences in QoL 

(EORTC-C30 and FAACT) 

No differences in physical 

performance (hand grip 

strength)  

No differences in overall 

survival 

Limited effect on 

weight  

 

Energy intake 

NA. 

 

No effect  

on QoL or  

physical  

function  

 

Breitkreutz, 

2005 (29) 

 

RCT 

N=23 CRC and 

gastric cancer, 

with 

metastases  

 

Not resectable 

or advanced 

cancer 

 

Chemotherapy 

 

 

Group 1, Usual care (nutritional advice 

every 14 days) and commercial fat-

enriched ONS. The drink should provide 

at least 20 non-protein kcal/kg per day. 

100 ml of the drink contained 9.3g fat 

Group 2, Control: Usual care (nutritional 

advice every 14 days) 

 

Nutritional target for both groups was an 

intake of 35 non protein kcal/kg body 

weight per day and 1.1 g protein/kg per 

day  

56 days  1=X 

2=X 

3=X 

4=0 

 

Group 1 gained 

weight and group 2 

lost weight (mean 

+ 1.4 kg vs. -2 kg, 

p<0.05)   

 

Group 1 increased 1 kg fat 

free cell mass versus 1 kg 

loss in group 2 (p<0.05)   

Stable albumin in group 1, 

fall (-4.75 g/l) in group 2 

Energy intake higher in group 

1, 1865 kcal vs. 1556 kcal 

(NS)   

Consumption of energy from 

fat higher (66 %) in group 1 

LASA scale: Improved rating 

of leisure activities (p<0.01) 

and psychological (p<0.05) 

conditions in group 1 versus 

deterioration in the group 2 

Beneficial effect 

on weight 

 

NS effect on 

energy intake 

 

 

 

 

 

 

 

 

 

 

Limited effect 

on QoL  

 

No data  

on physical  

function  

 

van den 

Berg, 2010 

(30) 

 

Prospective 

intervention 

study 

N=38 HN (stage II-

IV) 

 

Radiotherapy 

 

 

Group 1, Systematically dietary advice 

by dietitian to meet TCN and protein 

requirement by regular food (1-2 times a 

week). High energetic ONS and EN 

were used if energy intake was too low 

Group 2, Dietary counselling twice by a 

dietitian before RT. Thereafter, weight at 

least once a week and nutritional advice 

by a nurse. Symptom management and 

ONS. EN used for patients losing>10% 

weight. Patients seen once a week during 

RT and at least once 3-4 months after 

treatment. Estimated TCN >30 -  40 

kcal kg per day  

Estimated protein 1g – 1.5g/kg per day 

20 weeks  1=X 

2=0 

3=0 

4=0 

 

Two weeks  after 

RT  

3% weight loss in 

both groups 

  

Two months after 

RT group 1 gained 

weight, group 2 

continued to lose 

(+1% vs.  

-1.5%, p=0.03) 

Two weeks after RT, lower 

prevalence of malnutrition in 

group 1 than in group 2 (0/20 

vs. 5/18, p<0.05). Two 

months after RT (1/20 vs. 

3/18, NS) 

 

Differences in malnutrition 

was not associated with 

disease stage 

Limited effect on 

weight 

 

Energy intake 

NA 

 

No data  

on QoL or  

physical  

function  

 

1Outcomes: 1: Weight (kg, % weight change), 2: Energy intake (kcal, kJ; MJ) and/or energy balance, 3: QoL parameters 4: Physical function (Karnosfky, ECOG, grip strength)  

Abbreviations: HN, head and neck cancers, TCN, total caloric need , ONS, oral nutritional supplement, EN, enteral nutrition, NS, not significant, NA, not assessed, QoL, quality of life,  RCT, randomized controlled trial, GI, 

gastrointestinal cancers, NSCLC, non-small cell lung cancer,  CRC, colorectal cancer.   
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Table 2.  Characteristics of studies investigating the effects of dietary counselling in patients with all stages of cancer cachexia. 

 
 Patients 

 

 Results Effect 

Author, 

year and 

study design 

Total 

no. of 

patients 

Patient 

characteristics 

Intervention Duration of 

intervention 

Outcomes 1 

 

Body weight  Other  Effect on  

weight and 

energy intake 

Effect on  

 QoL and 

physical 

function 

Evans, 

1987 (31) 

 

RCT 

N=180 Metastatic 

NSCLC and 

Duke’s D CRC 

 

Chemotherapy 

 

 

Group 1, Standard nutrition; dietary advice to 

meet TCN, EN if necessary  

Group 2, Augmented nutrition; Standard 

nutrition and in addition 25% of calories from 

protein, supplements of zinc and magnesium   

Group 3, Control; Ad lib intake 

24-hour recalls used to assess energy intake 

Harris Benedict equation used to calculate 

resting energy expenditure and TCN 

3 months 

 

1=X 

2=X 

3=0 

4=0 

 

NSCLC: Less weight loss 

in group 1 and 2  

than group 3 after 4 weeks   

(-0,6 kg vs. -2,1 kg, 

p=0.06) 

 

CRC: No differences  

 

NSCLC: Energy intake 

91% of TCN in group 1 

and 2 vs 62% group 3 

(p<0.01)  

 

CRC: Energy intake 92% 

of TCN in group 1 and 2 

vs 73% in group 3 

(p<0.01)  

 

Significant correlation 

between energy intake 

and weight change 

 

No effect on overall 

survival 

Limited effect 

on weight for 

NSCLC  

 

No effect for 

CRC 

 

Beneficial 

effect on 

energy intake 

in both cancer 

types  

 

No data  

on QoL or  

physical  

function  

 

Percival, 

2013 (32) 

 

Prospective 

cohort study 

N=243 Thoraic cancer 

(NSCLC stage 

I-IV, SCLC 

mesothelioma 

(local and 

extensive) 

 

Surgery 

Radiotherapy 

CRT 

Palliative Care 

Systematic screening of malnutrition after 

diagnosis. Nutritional assessments were used to 

develop an individualized nutritional plan and 

written information. Dietary counselling aimed 

to optimize intake with high protein and energy 

foods, use of fortification and snacks. ONS was 

offered to malnourished or at risk patients 

4 weeks 1=X 

2=0 

3=0 

4=0 

 

After one month, weight 

gain in 23% and stable 

weight in 46% of  not 

malnourished patients vs 

36% and 33% in  

malnourished, respectively, 

NS  

Malnutrition associated 

with a reduced survival 

(median 155 days, 

p<0.01)  

 

Patient who gained 

weight were younger 

(mean age 68 vs. 71 

years, p=0.04)    

Limited effect 

on weight 

 

Energy intake 

NA 

 

No data  

on QoL or  

physical  

function  

 

1Outcomes: 1: Weight (kg, % weight change), 2: Energy intake (kcal, kJ; MJ) and/or energy balance, 3: QoL parameters 4: Physical function (Karnosfky, ECOG, grip strength)  

Abbreviations: NSCLC, non-small cell lung cancer, CRC, colorectal cancer, TCN, total caloric need, EN, enteral nutrition, QoL, quality of life, SCLC small cell lung cancer, CRT, chemoradiotherapy, ONS, oral nutritional supplement,  

NS, not significant, NA, not assessed. 
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Table 3. Quality of studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Author/year 

 

Design Allocation 

concealment 

Losses to follow-up 

 

Intention 

to treat 

analysis 

Blinding 

 

Sample size 

calculation 

van den Berg  

2010 

Prospective 

intervention 

study 

  38 of 38 at week 20  Not 

described 

  

Percival 

2013 

Prospective 

cohort study 

 191 of 414 at 4 weeks    

Evans 

1987 

RCT Not described 111 of 180 at 12 weeks 

 

Not 

described  

 X 

Breitkreutz 

2005 

RCT Not described 23 of 23 at day 28 

23 of 23 at day 56 

Not 

described 

  

Baldwin 

2011 

RCT X 323 of 358 at week 6 

346 of 358 at week 26 

153 of 358 at week 52 

X  X 



 26 

 

Fig. 1. Flow chart summarizing the stages of the systematic review and reasons for exclusion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

634 Records identified 

through database searching  

 

S
cr

ee
n

in
g

 
In

cl
u

d
ed

 
E

li
g
ib

il
it

y 
Id

en
ti

fi
ca

ti
o
n

 4 records identified through hand 

search of references lists  

534 records after duplicates removed 

 

534 records screened 

 

Records excluded (n =508) 

 Not dietary 

intervention for 

weight loss (n=266) 

 Intervention with 

parenteral and/or 

enteral nutrition 

(n=132) 

 Intervention with N-

3 fatty acids (n=25) 

 Intervention in 

cancer survivors 

(n=28) 

 Not cancer or not 

human (n=48) 

 Not adults (n=6) 

 Abstracts (n=3) 

Full-text articles assessed for 

eligibility 

(n =23) 

Full-text articles excluded, 

with reasons (n =18) 

 Not a population of 

advanced cancer 

(n=9) 

 Cachexia not 

classified and 

diagnosed (n=4) 

 Intervention not 

focussed on dietary 

counselling (n=5) 

Studies included in 

qualitative synthesis 

(n =5) 


