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A B S T R A C T

Background

Poor growth and nutritional status are common in children with chronic diseases. Oral protein calorie supplements are used to improve
nutritional status in these children. These expensive products may be associated with some adverse eKects, e.g. the development of
inappropriate eating behaviour patterns. This is a new update of a Cochrane review last updated in 2009.

Objectives

To examine evidence that in children with chronic disease, oral protein calorie supplements alter daily nutrient intake, nutritional indices,
survival and quality of life and are associated with adverse eKects, e.g. diarrhoea, vomiting, reduced appetite, glucose intolerance, bloating
and eating behaviour problems.

Search methods

Trials of oral protein calorie supplements in children with chronic diseases were identified through comprehensive electronic database
searches, handsearching relevant journals and abstract books of conference proceedings. Companies marketing these products were also
contacted.

Most recent search of the Group's Trials Register: 24 February 2015.

Selection criteria

Randomised or quasi-randomised controlled trials comparing oral protein calorie supplements for at least one month to increase calorie
intake with existing conventional therapy (including advice on improving nutritional intake from food or no specific intervention) in
children with chronic disease.

Data collection and analysis

We independently assessed the outcomes: indices of nutrition and growth; anthropometric measures of body composition; calorie and
nutrient intake (total from oral protein calorie supplements and food); eating behaviour; compliance; quality of life; specific adverse eKects;
disease severity scores; and mortality; we also assessed the risk of bias in the included trials.
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Main results

Four studies (187 children) met the inclusion criteria. Three studies were carried out in children with cystic fibrosis and one study included
children with paediatric malignant disease. Overall there was a low risk of bias for blinding and incomplete outcome data.Two studies had
a high risk of bias for allocation concealment. Few statistical diKerences were found in the outcomes we assessed between treatment and
control groups, except change in total energy intake at six and 12 months, mean diKerence 304.86 kcal per day (95% confidence interval
5.62 to 604.10) and mean diKerence 265.70 kcal per day (95% confidence interval 42.94 to 485.46), respectively. However, these were based
on the analysis of just 58 children in only one study. Only two chronic diseases were included in these analyses, cystic fibrosis and paediatric
malignant disease. No other studies were identified which assessed the eKectiveness of oral protein calorie supplements in children with
other chronic diseases.

Authors' conclusions

Oral protein calorie supplements are widely used to improve the nutritional status of children with a number of chronic diseases. We
identified a small number of studies assessing these products in children with cystic fibrosis and paediatric malignant disease, but were
unable to draw any conclusions based on the limited data extracted. We recommend a series of large, randomised controlled trials be
undertaken investigating the use of these products in children with diKerent chronic diseases. Until further data are available, we suggest
these products are used with caution.

P L A I N   L A N G U A G E   S U M M A R Y

The use of oral protein calorie supplements in children with chronic disease

Background

A lack of growth and poor nutrition are common in children with chronic diseases like cystic fibrosis and paediatric cancer. This may be
due to reduced appetite, poor absorption and the need for extra calories due to the disease. Oral protein calorie supplements, either as
milk or juices, may improve nutritional status and help children gain weight. Side eKects of taking these supplements include the risk that
the protein and calories in the supplement end up replacing those from normal food and have a negative eKect on eating behaviour and
physical side eKects (e.g. bloating, vomiting and diarrhoea).

Search date

The evidence is current to: 24 February 2015.

Study characteristics

We looked for trials of oral protein calorie supplements compared to usual treatment or no alternative treatment where the children took
the supplements for at least one month. The review included four trials with 187 children; in three of these the children had cystic fibrosis
and in one they had cancer. Studies lasted from three months to one year. We recorded the results and judged whether the trials were at
risk of being biased based on the design or the way it was run. We looked at outcomes such as weight and height, calorie intake, behaviour
and also side eKects.

Key results

One study (with 58 children) showed increases in the total calories consumed at both six and 12 months. None of the other outcomes we
looked at showed any diKerence between treatments. This is an updated version of the review, which found no conclusive evidence to
support the use of oral protein supplements. We suggest that at least one high quality trial be conducted.Therefore, we suggest that these
products are used sparingly and with caution.

Quality of the evidence

Overall the included studies had a low risk of bias, except for two studies in which it was possible that the organisers knew which treatment
group in which the children would be placed. These issues are unlikely to change the results as knowing which treatment one receives
is unlikely to aKect the results of body measurements (e.g. weight, height outcomes). All planned outcomes were reported on, with the
exception of one study that did not report on eating behaviour and lipase intake which were measured. The quality of the results for the
eating behaviour assessment was questionable and many of the children did not return the food diaries from which the lipase intake could
be calculated.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Oral protein calorie supplements compared with no intervention, placebo or additional nutritional
advice compared to placebo for children with chronic disease

Oral protein calorie supplements compared with no intervention, placebo or additional nutritional advice compared to placebo for children with chronic disease

Patient or population: children with chronic disease
Settings: 
Intervention: oral protein calorie supplements
Comparison: no intervention, placebo or additional nutritional advice

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding
risk

Outcomes

Control (no intervention, placebo or additional nutri-
tional advice)

Oral protein
calorie supple-
ments

Relative ef-
fect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Change in weight in
kg at 6 months

The mean change in weight in kg at 6 months ranged
across control groups from 1.33 to 6.55 kg

The mean change
in weight in kg
at 6 months in
the intervention
group was 0.42
higher (0.12 low-
er to 0.96 higher)

- 125
(3 RCTs)

⊕⊕⊕
MODERATE

 

Change in weight Z
score at 6 months

The mean change in weight Z score at 6 months ranged
across control groups from 0.06 to 0.83 kg

The mean change
in weight Z score
at 6 months in
the intervention
group was 0.03
higher (0.1 lower
to 0.16 higher)

- 109
(2 RCTs)

⊕⊕⊕⊕
HIGH

 

Change in height in
cm at 6 months

The mean change in height in cm at 6 months ranged
across control groups from 3.46 to 6.58 cm

The mean change
in height in cm
at 6 months in
the intervention
group was 0.4
lower (1.23 lower
to 0.42 higher)

- 109
(2 RCTs)

⊕⊕⊕⊕
HIGH
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Change in BMI at 6
months

The mean change in BMI at 6 months ranged across con-

trol groups from 0.14 to 1.12 kg/m2
The mean change
in BMI at 6
months in the in-
tervention group
was 0.18 high-
er (0.12 lower to
0.47 higher)

- 109
(2 RCTs)

⊕⊕⊕⊕
HIGH

 

Change in total en-
ergy intake (kcal/
day) at 3 months

The mean change in total energy intake (kcal/day) at
3 months ranged across control groups from -56.75 to
190.54 kcal

The mean change
in total energy in-
take (kcal/day)
at 3 months in
the intervention
group was 133.43
higher (102.94
lower to 369.79
higher)

- 53
(2 RCTs)

⊕⊕⊕⊕
HIGH

 

Change in total
protein intake (g/
day) at 3 months

The mean change in total protein intake (g/day) at 3
months ranged across control groups from -1.95 to 7.87 g

The mean change
in total protein
intake (g/day)
at 3 months in
the intervention
group was 3.45
higher (5.87 low-
er to 12.76 high-
er)

- 53
(2 RCTs)

⊕⊕⊕⊕
HIGH

 

Disease severity
score: change in
FEV1 % predicted
at 12 months

The mean disease severity score: change in FEV1 % pre-
dicted at 12 months in the control group was -1.5 %

The mean dis-
ease severity
score: change in
FEV1 % predicted
at 12 months in
the intervention
group was 4.91
higher (1.75 low-
er to 11.57 high-
er)

- 70
(1 RCT)

⊕⊕⊕⊕
HIGH

 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
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Very low quality: We are very uncertain about the estimate.

BMI: body mass index
CI: confidence interval
FEV1: forced expiratory volume at one second

RCT: randomised controlled trial
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B A C K G R O U N D

Description of the condition

Inadequate gains in growth, due to poor nutritional intake,
increased nutrient requirements during illness, and reduced
appetite are frequently observed features in children with chronic
diseases. This has been demonstrated in respiratory disease,
chronic renal failure, neuromuscular disease and juvenile chronic
arthritis (Hanning 1993; Johansson 1986). Studies also show a
prevalence of both acute and chronic malnutrition of children
in hospital of between 6% to over 30% in both developed and
developing countries globally (Hendricks 1995; Hendrickse 1997;
Moy 1990; Pawellek 2008; Joosten 2010; Spagnuolo 2013). Growth
failure and poor nutritional status in chronic disease are multi-
factorial in origin. Contributing factors include reduced dietary
intake as a result of reduced appetite, malabsorption and increased
nutritional requirements associated with some diseases. Poor
nutritional status and sub-optimal growth can have a detrimental
eKect on both short- and long-term disease outcomes (Corey 1988;
CPS 1994; Koscik 2004).

Description of the intervention

Prevention or correction of malnutrition is increasingly recognised
as an important component of the management of chronic
childhood disease. Several interventions are available to increase
nutritional intake thereby improving nutritional status. These
include dietetic advice to increase the nutritional content of the
child's diet; provision of oral protein calorie supplements; and
provision of additional nutrition in the form of tube feeding.

How the intervention might work

Oral protein calorie supplements in the form of either whole
protein milk or juice drinks are used to increase the total daily
protein and calorie intake in order to improve weight gain and
nutritional status. These supplements also contain a range of
micronutrients (vitamins and minerals) which may be of benefit to
the malnourished child. Supplements which provide only calories
with no additional nutrients are also available, however these are
infrequently recommended for children with malnutrition as these
children require supplementation of protein and other nutrients in
addition to calories, rather than calories alone. Provided protein
calorie supplements are taken in addition to normal dietary intake
from food, then overall nutritional intake should be improved.
However, it is possible that these products may replace some of
the protein and calories taken as food and their potential eKect
on overall protein and calorie intake either reduced or eliminated.
A further potential adverse consequence of replacing protein and
calorie intake from normal food by protein and calories from
these supplements may be to have a detrimental eKect on eating
behaviour which is particularly critical in toddlers and young
children who are learning to develop normal eating behaviour.
These products may also cause a number of other unpleasant
symptoms, for example diarrhoea, vomiting, glucose intolerance
and bloating. In addition, these products are expensive especially
when compared calorie for calorie to food.

Why it is important to do this review

Given the potential benefits and harms described above it is
important to evaluate the eKectiveness of oral protein calorie

supplements in children with chronic disease. This is an update of
a Cochrane review last updated in 2009 (Poustie 2009).

O B J E C T I V E S

To examine the evidence that in children with chronic disease, oral
protein calorie supplements:

1. alter nutritional indices, daily calorie, protein and other nutrient
intake, survival and quality of life;

2. alter protein and calorie intake from normal food and aKect
overall nutrient intake;

3. are associated with adverse eKects in children with chronic
disease which are either important to the child or have long-
term sequelae (these may include diarrhoea, vomiting, reduced
appetite, glucose intolerance, bloating and eating behaviour
problems).

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs) and quasi-randomised
controlled trials, published or unpublished.

Types of participants

Children, aged between one year and 16 years, with any defined
chronic disease i.e. a disease which requires medical intervention
for a period of six months or more, or for the remainder of
the person's lifetime. Children with malnutrition resulting from
insuKicient dietary intake without any causative disease, e.g.
during famine, were excluded.

Types of interventions

Protein calorie supplements administered orally, in any amount
and given for a period of at least one month, compared with no
intervention, routine nutritional advice or placebo. A period of at
least one month has been selected as we are interested in the
longer-term use of these products to improve nutritional status
and growth. These products are sometimes provided in the short
term to boost nutritional intake during a period when dietary intake
is compromised, for example during an acute infection. Studies
with an intervention period of less than one month will therefore
be excluded. Oral protein calorie supplements provided as either
whole protein milk or juice drinks were considered. Those which
provide calories alone were not included.

Types of outcome measures

Primary outcomes

1. Change in nutritional indices
a. weight

b. height

c. body mass index

d. z score

e. other indices of nutrition (including blood biochemistry if
appropriate) or growth, including anthropometric measures
of body composition

Oral protein calorie supplementation for children with chronic disease (Review)

Copyright © 2017 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

6



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

2. Calorie and nutritional intake from food measured by diet diary
or weighed food intake daily, weekly or over some other time
interval
a. total energy intake

b. total fat intake

c. total protein intake

3. Calorie and nutritional intake from oral protein calorie
supplements measured by diet diary or weighed food intake
daily, weekly or over some other time interval
a. total energy intake

b. total fat intake

c. total protein intake

Secondary outcomes

1. Measures of eating behaviour

2. Severity scores for individual chronic diseases (e.g. FEV1)

3. Measures of quality of life

4. Measures of compliance to dietary treatment

5. Adverse eKects including diarrhoea, vomiting, reduced appetite
and abdominal bloating. Other adverse eKects, if reported,
would also be examined

6. Number of deaths or age at death in each group

Search methods for identification of studies

Electronic searches

Publications describing RCTs of the use of oral protein calorie
supplements in children with chronic diseases were identified
from the diKerent trials registers held at the editorial base of the
Cochrane Cystic Fibrosis and Genetic Disorders Group.

The search terms used to search this Register were:

CF: nutrition AND supplements AND (protein OR calorie
supplements) 

HAEM & COAG: (nutritional OR dietary) supplements

OTHERS: (diet* OR calorie* OR protein* OR nutrition*) AND
supplement* (ti/abstr)

These registers are compiled from electronic searches of the
Cochrane Central Register of Controlled Trials (CENTRAL) (updated
each new issue of The Cochrane Library), weekly searches of
MEDLINE, a search of Embase to 1995 and the prospective
handsearching of two journals - Pediatric Pulmonology and the
Journal of Cystic Fibrosis. Unpublished work is identified by
searching through the abstract books of three major cystic fibrosis
conferences:- the International Cystic Fibrosis Conference; the
European Cystic Fibrosis Conference and the North American Cystic
Fibrosis Conference. For full details of all searching activities for the
register, please see the relevant sections of the Cystic Fibrosis and
Genetic Disorders Group Module. Date of the most recent search of
the Group's trials registers: 24 February 2015.

Detailed computerised searches of MEDLINE from 1966 to October
2013 (using the search strategy described in the Cochrane
Handbook for Systematic Reviews of Interventions) and of the
Cochrane Central Register of Controlled Trials (Issue 9 of 12 2013)
were also undertaken for this review. For the full search strategies

employed, please see the additional tables attached to this review
(Appendix 1; Appendix 2).

Searching other resources

Unpublished work was identified through the searching of the
abstract books of the conferences of the European Society of
Parenteral and Enteral Nutrition (ESPEN), 1983 to 1999, the
American Society of Parenteral and Enteral Nutrition (ASPEN), 1983
and 1985 to 1999, and the British Association of Parenteral and
Enteral Nutrition (BAPEN), 1995, 1997, 1998. Additional RCTs were
identified from reference lists. The companies which manufacture
oral protein calorie supplements were contacted to ask whether
they have data on RCTs of oral protein calorie supplements for
children with chronic diseases on file.

Data collection and analysis

Selection of studies

For the original review and up until November 2008, the three
authors (VP, RS and RW) independently selected the studies to
be included in the review according to criteria set out above and
ensured they obtained the full reports of these studies if they
were published. As from the 2015 update, two authors (JS and
DF) independently decided on which studies to include based on
the pre-stated criteria. In both iterations the authors resolved any
disagreements by discussion.

Data extraction and management

For the reviews up to 2009, two authors (VP and RS) independently
extracted data and one author (VP) extracted and analysed the
individual patient data from one study by calculating mean change
from baseline with standard deviations (SDs) for relevant outcomes
(Kalnins 1996); the authors used a standard data extraction form
adapted to suit this review. From the 2015 update, two authors (JS
and DF) carried out data extraction and management. The authors
resolved any disagreements regarding extracted data or how it
should be handled by discussion.

The authors grouped outcome data into those measured at one,
three, six, 12 months and annually thereaOer. If study investigators
had recorded outcome data at other time periods, then the authors
considered examining these as well.

Assessment of risk of bias in included studies

The authors assessed the risk of bias (low, high or unclear) for
each study using the 'Risk of bias' assessment tool as documented
in chapter 8 of the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011). They considered the following items:

1. sequence generation;

2. allocation concealment;

3. blinding (or masking) of participants, personnel and outcome
assessors;

4. incomplete outcome data;

5. selective outcome reporting;

6. other potential sources of bias.

Again, the authors resolved any diKerences by discussion.
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Measures of treatment e=ect

For binary outcome measures, the authors calculated a pooled
estimate of the treatment eKect for each outcome across studies
using the Peto odds ratio (OR) (the odds of an outcome among
treatment allocated participants to the corresponding odds among
controls).

For continuous outcomes, the authors recorded either the mean
change from baseline for each group or the mean post-treatment or
intervention values and SD or standard error for each group. They
also calculated a pooled estimate of treatment eKect by calculating
the mean diKerence (MD). If trial reports had presented standard
errors instead of SDs, the authors planned to convert these to SDs
in order to enter data into RevMan (RevMan 2014).

For all outcome measures the authors also reported the relevant
95% confidence intervals (CIs).

Unit of analysis issues

If the authors include any cross-over studies in a future update,
ideally they will combine the results in a meta-analysis using the
inverse variance methods that are recommended by Elbourne
(Elbourne 2002). If there are restrictions on the data available on the
included trials, they will either use first-arm data only or treat the
cross-over study as if it was a parallel study (assuming a correlation
of zero as the most conservative estimate). Elbourne says that
this approach produces conservative results as it does not take
into account within-patient correlation (Elbourne 2002). Also each
participant appears in both the treatment and control group, so
the two groups are not independent. In order to combine these
results with the data entered from already included parallel studies,
the authors will use the methods recommended by Curtin (Curtin
2002a; Curtin 2002b; Curtin 2002c).

Dealing with missing data

The authors planned to seek data on the number of participants
with each outcome event, irrespective of compliance and whether
or not the participant was later thought to be ineligible or otherwise
excluded from treatment or follow up. Where outcome data or
details of the study methodology were missing from the papers,
the authors contacted the primary investigators for further details.
If the primary investigators had not responded, the authors had
planned to contact the co-investigators.

Assessment of heterogeneity

Heterogeneity was tested using a standard Chi2 test, to assess
whether observed diKerences in results are compatible with chance

alone. The authors used the I2 test was used to assess the impact
of heterogeneity on the meta-analysis. It shows the percentage
of variability in eKect estimates that are due to heterogeneity
rather than to chance. Values over 50% indicate a high level of
heterogeneity (Higgins 2011).

If a high level of heterogeneity existed, the authors planned to
discuss this narratively.

Assessment of reporting biases

In this update, it was the authors intention to investigate
publication bias through use of the funnel plot. However, the review
did not include the minimum number of studies (n = 10) for any
analysis. Furthermore, while funnel plot asymmetry may indicate
publication bias, this is not inevitably the case (Egger 1997). This
issue will be considered for a future version of this review provided
there is a suKicient number of included studies.

Data synthesis

The authors have presented data using MDs and 95% CIs at the pre-
specified time-points. They have used a fixed-eKect model for the
majority of the analyses; however, they analysed data on change
in total dietary fat intake using a random-eKects model due to
evidence of significant heterogeneity. If the authors are able to
add further trials to the meta-analysis in the future and there is
significant heterogeneity between studies, they will use a random-
eKects model.

Subgroup analysis and investigation of heterogeneity

To investigate any heterogeneity, if the authors identify suKicient
studies (at least four), they plan to perform subgroup analyses
stratifying according to type of control group(s) used, age and
severity of nutritional status, disease type and type of supplement.

Sensitivity analysis

If, in future, the authors are able to include suKicient studies (at
least four) in the review and combine these in a meta-analysis;
they will test the robustness of their results with a sensitivity
analysis based on the risk of bias in the studies from randomisation
(e.g. randomised controlled trials compared to quasi-randomised
controlled trials).

R E S U L T S

Description of studies

The included studies are described below.

Results of the search

The original search identified 2105 titles of publications associated
with nutrition. From the titles, studies which clearly did not
include either children or a nutritional intervention were excluded,
leaving 130 publications for which the abstracts were obtained.
Two authors then independently selected 39 papers referring
to 28 studies, for which the full reports were obtained. These
publications were independently checked by both authors to
assess eligibility for inclusion in the review. All these references to
studies can be obtained from the former lead reviewer (VP).

The same process has been repeated for the additional studies
identified in the searches carried out for the annual updates of
this review. For the 2015 update of this review, 4891 titles of
publication were reviewed (Figure 1) Titles for studies which did
not meet the inclusion criteria (children, nutritional intervention)
were excluded, as a result 58 abstracts were obtained for further
review. Two authors then independently reviewed these abstracts
and identified only two studies as needing to obtain full papers.
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Figure 1.   Study flow diagram for 2015 update.
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Figure 1.   (Continued)

 
For the 2015 update, three new studies were identified in the
searches which are now listed in the review (Bayram 2009; Botrán
2011; Cox 2014). One of these has been included in the updated
review (Bayram 2009) and one has been excluded with reasons
(Botrán 2011). The third new study is still ongoing and the authors
have been contacted to ascertain when the published data will
be available (Cox 2014). Also, one reference that was previously
listed as 'Awaiting classification' has now been included under the
main study ID with confirmation of the paediatric data from the
authors (Kalnins 1996). Five further studies that were previously
listed as 'Awaiting classification' have now been excluded (Jain
2006; Johnson 2006; Nielson 2007; Powers 2006; Rollins 2007). One
study that was previously listed as 'Awaiting classification' has been
identified as part of an already excluded study (Rickard 1989).

There are currently a total of 106 studies excluded from the review.

Included studies

Study Design

Four studies of parallel design fulfilled the criteria for inclusion
in this review (Bayram 2009; Hanning 1993; Kalnins 1996; Poustie
2006). The study by Hanning, which was an explanatory study,
aimed to investigate the relationship between nutritional status
and skeletal muscle strength (Hanning 1993). Three studies were
single centre (Bayram 2009; Hanning 1993; Kalnins 1996) and one
was multicentre (Poustie 2006). Two studies were conducted in
Canada (Hanning 1993; Kalnins 1996), one in the UK (the 'CALICO'
trial) (Poustie 2006) and one in Turkey (Bayram 2009). One study
explicitly stated an open-label design (Bayram 2009); however, the
remaining three studies compared a supplement to dietary advice
alone, so the participants could not be blinded (Hanning 1993;
Kalnins 1996; Poustie 2006). The duration of the trials ranged from
three months (Kalnins 1996) to 12 months (Poustie 2006).

Participants

Three studies were in children with cystic fibrosis (Hanning 1993;
Kalnins 1996; Poustie 2006); one study included children with
paediatric malignant disease (Bayram 2009). The four studies
included a total of 187 participants (Bayram 2009; Hanning 1993;
Kalnins 1996; Poustie 2006). The number of participants in each
study ranged from 13 (Kalnins 1996) to 126 (Bayram 2009). In
the Hanning study, the treatment group appeared to be in better
clinical condition at baseline (Hanning 1993). Three of the studies
included only children (Hanning 1993; Poustie 2006; Bayram 2009)
and one study included both children and adults - for this study,
we obtained the individual patient data on those participants who
were 16 years or less at the start of the study from the authors
(Kalnins 1996).

Interventions

All four studies compared oral protein calorie supplements in
addition to a normal diet to a control group. Three of these
specified that the supplements were in the form of drinks (Bayram
2009 Kalnins 1996; Poustie 2006) and one used drink powders,
milk shakes or tinned puddings (Hanning 1993). Two studies used
dietary counselling in the control group (Kalnins 1996; Poustie
2006) and two did not have any additional intervention in the
control group (Bayram 2009; Hanning 1993). One study included
follow up of intervention group by a nurse specialized in nutrition
to check whether supplement was taken regularly (Bayram 2009).

Outcomes

The Bayram study included relevant primary and secondary
outcomes for inclusion in the review, including loss in body weight,
body mass index (BMI) and negative deviation from normal weight
percentile; however, the authors only reported on percentage
change of each outcome comparing treatment and control groups
(Bayram 2009). All eKorts made by the review authors to obtain
individual patient data or reanalyzed results were unsuccessful.

The Hanning study examined a number of outcome measures
relevant to the review (Hanning 1993). Mean change in weight
from baseline for treatment and comparison groups was recorded,
but results for all other outcomes were expressed as mean post-
treatment values. Since the groups were not similar at baseline,
we have not included these results. We have attempted, as yet
unsuccessfully, to obtain further information from the authors.

The Kalnins study did not report the results as mean change from
baseline. From the individual patient data provided by the authors,
we have calculated the mean change in weight, height, BMI, with
z scores and percentiles, and mean change in percentage ideal
weight for height (% WFH), nutritional intake and forced expiratory
volume at one second (FEV1) (% predicted) from baseline (Kalnins

1996).

Poustie reported on nutritional parameters, energy and
macronutrient intake, lung function, eating behaviour and activity
levels (Poustie 2006).

Excluded studies

In summary, a total of 106 studies were excluded from the review.
Of these, the authors identified 69 studies which were not of oral
protein calorie supplements, 19 studies were not of RCT design, 10
were not in children with chronic diseases, three of the studies were
of short intervention duration and five were not within a specified
age range.
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Risk of bias in included studies

Allocation

Generation of sequence

Generation of allocation sequence was assessed as having a high
risk of bias in one study, which was described as randomised in
the published manuscript, but no details of this were provided
to appraise the generation of allocation sequence (Kalnins 1996).
We have since been informed by the author of the published
manuscript that although generation of allocation sequence
was adequate for the first participant, alternation was used for
subsequent participants. The study was therefore assessed as
being at high risk of bias.

The Bayram study was judged to have an unclear risk of bias as it
was reported that the participants were consecutively selected but
no further details provided as to how this consecutive sequence
was generated (Bayram 2009).

Generation of the allocation sequence was assessed as having a
low risk of bias in the remaining two studies (Hanning 1993; Poustie
2006). In these studies the allocation sequence was determined
by random number tables (Hanning 1993; Poustie 2006). However,
in one of the studies, the treated group appeared to be in better
clinical condition at baseline (Hanning 1993). To overcome this, we
decided not to include any of the data from outcomes which were
expressed as mean post-treatment values in the analysis.

Allocation concealment

Concealment of allocation was assessed as having a high risk
of bias in two studies (Bayram 2009; Kalnins 1996). The Bayram
study was an open-label design and therefore did not maintain
concealment of allocation. The Kalnins study provided no details
of the concealment of the allocation sequence. We have since
been informed by the author of the published manuscript that
although generation of allocation sequence was adequate for the
first participant, alternation was used for subsequent participants.
The person undertaking the randomisation was not blinded to the
sequence of allocation.

Concealment of allocation was assessed as having a low risk of
bias in the other two studies (Hanning 1993; Poustie 2006). In
these studies allocation concealment was achieved using sealed
envelopes (Hanning 1993; Poustie 2006).

Blinding

In none of the studies were the participants able to be blinded to
the treatment: one study compared supplements to counselling
(Kalnins 1996); two studies compared dietary supplements to
no supplements (Bayram 2009; Hanning 1993); and the final
study states that participants were not blinded as there was no
satisfactory placebo available (Poustie 2006). With regards to the
study investigators, in the Poustie study the research assistant was
not masked to allocation group; however, a masked investigator
used a computerised growth package when converting weight
and height to body mass index centile (Poustie 2006). One study
comparing supplements to counselling stated investigators were
blinded to treatment allocation (Kalnins 1996).

We classified all four studies as being at low risk of bias despite
diKerent levels of blinding as blinding was not deemed to interfere
with the outcomes assessed in the studies.

Incomplete outcome data

Intention-to-treat analysis was not described in one study where
four out of 20 participants were lost to follow up (the time demands
for testing or the travelling distance were found to be excessive).and
no final data were collected (Hanning 1993). Although intention-to-
treat analysis was not directly mentioned in the trial publication for
two of the studies, the data show that none of the children were
lost to follow up and that the number of participants randomised
to each group was the same at the start and at the end of the study
(Bayram 2009; Kalnins 1996). Statistical analysis of the CALICO Trial
was by intention to treat, and no participants were lost to follow up
(Poustie 2006). We consider the risk of bias for all four studies to be
low.

Selective reporting

All four studies appear to report on all the outcome measures
they state they have taken in the 'Methods' section of their
individual papers (Bayram 2009; Hanning 1993; Kalnins 1996;
Poustie 2006). In three of the studies, we were unable to compare
the published study reports with the original study protocols to
identify if any planned outcome measures are not reported in the
full papers (Bayram 2009; Hanning 1993; Kalnins 1996); however,
Dr Kalnins has confirmed that all outcomes measured in the
trial were reported. In the CALICO Trial, a number of secondary
outcome measures were assessed but not recorded in the key
trial publication (Poustie 2006). These were assessment of eating
behaviour, activity levels and lipase intake. The authors have
confirmed that this was due to the poor quality of the available data
on these outcomes which precluded the reporting of these data.
Tricep skin-fold measurement and mid-upper arm circumference
were assessed, but not reported, but were used to calculate mid-
arm muscle circumference which was reported. Where possible,
data on these outcomes have been provided by the authors and
included in this review. We consider the risk of bias for all four
studies to be low (Bayram 2009; Hanning 1993; Kalnins 1996;
Poustie 2006).

E=ects of interventions

See: Summary of findings for the main comparison Oral protein
calorie supplements compared with no intervention, placebo or
additional nutritional advice compared to placebo for children with
chronic disease

It should be noted that for studies with such small numbers, it
may not be appropriate to use the Review Manager soOware to
analyse the data due to the high variability associated with such
small numbers (RevMan 2014). As such, caution should be given to
significant results from these findings.

Primary Outcomes

We have listed the outcomes for which we have data to report.
Summary statistics for significant results only are provided here.
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1. Change nutritional indices

a. Weight

Three studies reported change in weight (kg) (Hanning 1993;
Kalnins 1996; Poustie 2006) (Analysis 1.1) and two studies reported
change in weight (z score) (Kalnins 1996; Poustie 2006) (Analysis
1.2). Two studies reported change in weight percentile, but as
this measure represents the same information as z score but
uses diKerent units, and as z score is more commonly used
internationally, data on percentile have not been presented
(Bayram 2009; Poustie 2006). Additionally, the Bayram study
reported the proportion of participants with weight loss, which
was significantly higher among the usual dietary intake group
compared to the treatment group at six months (P = 0.03) (Bayram
2009). This was the only study to report a significant diKerence
between the treatment and control arms for this outcome, and did
not supply data we were able to analyse.

b. Height

Two studies reported both change in height (cm) and change in
height (z score) (Kalnins 1996; Poustie 2006). One study reported
change in percentile, but as this measure represents the same
information as z score but uses diKerent units, and as z score is
more commonly used internationally, data on percentile have not
been presented (Poustie 2006). No significant diKerences between
the treatment and control arms were identified for this outcome
(Analysis 1.3; Analysis 1.4).

c. BMI

Two studies reported change in BMI and change in BMI z score or
percentile, or both (Bayram 2009; Poustie 2006). Bayram reported
a significantly higher loss in BMI among the usual dietary intake
group compared to the treatment group at three months (P = 0.002),
but again did not provide data we could analyse (Bayram 2009). For
the Poutsie study, no significant diKerence between the treatment
and control arms were identified for this outcome (Analysis 1.5;
Analysis 1.6).

e. Mid-arm muscle circumference

One study reported on mid-arm muscle circumference (calculated
from mid-upper arm circumference and tricep skin-fold
measurements) (Poustie 2006). No significant diKerence between
the treatment and control arms were identified for this outcome
(Analysis 1.8).

3. Calorie and nutritional intake from food

a. Total energy intake

Two studies reported on total energy intake (Kalnins 1996; Poustie
2006). A significant diKerence in mean total energy intake at six
months, MD 304.86 kcal/day (95% confidence interval (CI) 5.62 to
604.10) and at 12 months, MD 265.70 kcal/day (95% CI 42.94 to
485.46) was found to favour the treatment group (Analysis 1.9).
However, the data for these outcomes came from only one study
(Poustie 2006).

b. Total fat intake

Two studies reported on total fat intake (Kalnins 1996; Poustie
2006). No significant diKerence between the treatment and control
arms were identified for this outcome (Analysis 1.10).

c. Total protein intake

Two studies reported on total protein intake (Kalnins 1996; Poustie
2006). No significant diKerence between the treatment and control
arms were identified for this outcome (Analysis 1.11).

Secondary Outcomes

Data were reported for just two of these outcomes.

2. Severity scores for individual chronic diseases

We have decided to use lung function data to indicate disease
severity in the studies including children with cystic fibrosis.
Three studies reported lung function data: Hanning and Kalnins
reported absolute forced expiratory volume at one second (FEV1)

% predicted (Hanning 1993; Kalnins 1996); and the CALICO study
reported change in FEV1 % predicted and change in forced vital

capacity (FVC) % predicted (Poustie 2006). No significant diKerence
between the treatment and control arms were identified for this
outcome apart from change in FEV1 % predicted at three months

in one study with 69 participants, MD -7.92 (95% -13.89 to -1.95)
(Poustie 2006) (Analysis 1.12).

In the study by Bayram, the remission rates were significantly lower
in the usual dietary care group compared to the treatment group
(P = 0.036) (Bayram 2009). There were no significant diKerences
between the usual dietary care group and the treatment group in
the distribution of the febrile neutropenia attacks when assessing
both the frequency and the per cent of participants who suKer these
attacks (Bayram 2009).

5. Adverse e%ects

One study reported a gastrointestinal symptom score (Poustie
2006). No significant diKerence between the treatment and control
arms were identified for this outcome (Analysis 1.13). Poustie also
reported that there was no significant diKerence between the
treatment and control arms for headache, OR 0.30 (95% CI 0.04 to
2.58) (Analysis 1.14).

D I S C U S S I O N

Summary of main results

The 2015 updated version of this review screened 4883 studies
(abstract and titles) of which just one was included (Bayram 2009);
one is still ongoing and may be included in a future update (Cox
2014). Overall four studies with 187 participants in total and ranging
in date from 1996 to 2009, are currently included in this review
(Bayram 2009; Hanning 1993; Kalnins 1996; Poustie 2006). The main
outcomes of interest are summarized below. One study was not
included in any of the meta-analyses as the primary outcomes were
reported in dissimilar units to the other studies (Bayram 2009).

Change in weight

Three studies reported on change in weight (kg) (Hanning 1993;
Kalnins 1996; Poustie 2006); combined data from all threes studies
at six months showed a mean diKerence in weight of 0.42 kg in the
supplemented group compared to the control group, but this was
not significant (Analysis 1.1).

Only two studies reported change in weight z score at six months
and they found no significant diKerence in scores between the
supplemented group and the control group (Kalnins 1996; Poustie
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2006). Although the data from Bayram were not included in the
meta-analyses, the study reported that overall, loss in body weight
was 6.1% in the supplemented group compared to 47.4% in the
control group. Similarly, negative deviation in weight percentile
was significantly lower in the supplemented group compared to the
control group (Bayram 2009).

Change in height

Change in height (cm) was reported by two studies at three months
(Kalnins 1996; Poustie 2006) and six months (Kalnins 1996; Poustie
2006) and by just one study at 12 months (Poustie 2006). There
was no significant diKerence in change in height between the
supplemented group and the control group at any time-point
(Analysis 1.3).

The same two studies reported mean diKerence in height z score
at six months (109 participants); there was no significant diKerence
in the mean change between groups, though the eKect estimate
favoured the usual diet group (Analysis 1.4).

Change in body mass index (BMI)

Similarly, two studies reported analysable data on the mean
diKerence for the change in BMI at six months (Kalnins 1996; Poustie
2006); the analysis showed no significant diKerence between the
supplemented and usual diet group (Analysis 1.5). The Bayram
study reported that the loss in BMI was 12.1% in the supplemented
group and 52.6% in the control group (Bayram 2009).

Analysable data for the change in BMI z score was also reported
by the same two studies at three months (Kalnins 1996; Poustie
2006). They reported that there was no significant diKerence in the
change in BMI z score between the supplemented and control group
(Analysis 1.6).

Overall completeness and applicability of evidence

Oral protein calorie supplements are widely used in an attempt
to improve nutritional status in people with a number of chronic
diseases, at some considerable cost. It is therefore concerning that
their eKectiveness has been assessed by adequate clinical trials in
very few chronic diseases of childhood .

In this review, just two chronic diseases were addressed in four
clinical trials, which highlights the paucity of evidence for rigorous
clinical trials addressing appropriate nutritional interventions for
children with chronic diseases. The chronic diseases addressed
in the trials included cystic fibrosis (Hanning 1993; Kalnins 1996;
Poustie 2006) and paediatric malignant disease (Bayram 2009).

There is a link between cystic fibrosis and nutritional status and the
role of nutritional management has long been recognized (Corey
1988). Meeting the demand of increased caloric needs in children
with cystic fibrosis and cancer may be important in alleviating
the increased malnutrition seen in children suKering from these
diseases (Florescu 2014). From its comprehensive search of the
literature, this review included an explanatory study which aimed
to assess the eKect of supplementation on skeletal muscle strength,
rather than clinical outcomes, although these were also addressed
(Hanning 1993). Two other studies were pragmatic in approach
to mimic the clinical practice setting (Kalnins 1996; Poustie 2006).
In the 2015 update of this review, only one additional study was
included in the synthesis which addressed the potential role of oral
protein and energy dense supplements in cancer-related weight

loss in children (Bayram 2009). The interventions diKered between
studies. In the study by Hanning, the participants in the treatment
group appear to have been in better clinical condition than the
control group, despite the employment of adequate randomisation
methods. This is in contrast to the other studies in which both
treatment and control groups were similar at baseline. It would
appear, that over the last decade there have been few studies
addressing the objectives of the review and fitting the inclusion
criteria. Furthermore, other potentially eligible studies were run in
an older age group and or focused on metabolic outcomes (such
as nitrogen balance) as oppose to clinical endpoints (Botrán 2011;
Rollins 2007).

No studies were identified in any other conditions (e.g. cholestatic
liver disease) for which oral protein calorie supplements are
routinely prescribed. The CALICO study resulted from the previous
publication of the Cochrane review 'Oral calorie supplements for
cystic fibrosis' (Smyth 2014). The search identified many large
studies of protein and calorie supplementation for children in the
developing world who are malnourished as a result of persistently
low nutritional intakes. However, it would not be appropriate to
extrapolate data from these studies to children in whom nutritional
status is compromised as a consequence of their chronic disease.
Although, knowledge of the methods used in these studies may
be useful for those planning to investigate supplementation in
children with chronic disease.

For reasons of heterogeneity (diversity of outcome measures) only
three studies were included in the meta-analyses (Hanning 1993;
Kalnins 1996; Poustie 2006). Analyses showed no significant eKect
of oral protein supplementation on weight or height change in
children with cystic fibrosis. These studies ranged from three
months to one year of follow up. Disease severity remained
unchanged but there were moderate increases in nutrient intake
in those receiving oral protein calorie supplements. In contrast,
the study among children with paediatric malignancies found oral
protein supplements to be eKective in preventing weight loss
and negative deviation in weight percentiles (Bayram 2009). The
relative ineKicacy of oral protein supplements on the reported
outcomes in cystic fibrosis may be related to clinical concomitant
complications of this chronic disease and methodological issues
of the trials. The complex nature of cystic fibrosis aKects multiple
organs and especially the nutritional status of individuals through
the gastrointestinal tract, which usually results in malnutrition as
disease progression worsens. The mechanism of the intervention
may have been aKected by gastrointestinal complications such
as diarrhoea, increased metabolic rate, vomiting, fever, and other
underlying nutrient deficiencies as a result of malnourished status.

This raises the question of whether prevention of weight loss
or correcting nutrient deficiencies related to growth would have
been a more sensitive measure of the eKicacy of oral protein
calorie supplements. Also, none of the studies reported on the
appropriateness of the supplements in terms of palatability.
None of the three studies of children with cystic fibrosis
measured compliance of consumption, but the study in paediatric
malignancies reported having a specialised nurse check whether
supplements were taken regularly (Bayram 2009).

Quality of the evidence

There were very few published studies that examined the eKect
of oral protein calorie supplementation on growth in children
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between one and 16 years of age with chronic diseases. The four
included studies only addressed two chronic diseases, malignant
disease and cystic fibrosis, highlighting a current gap in the
research evidence. The evidence covered in this review marks a
slow but important area of work being investigated.

Judgements on the quality of the evidence for the change in weight
and height was assessed to be moderate (Summary of findings
for the main comparison). Three randomised controlled trials
(RCTs) (125 participants) assessed the change in weight and overall
there was a greater weight change in the intervention groups as
compared to the control groups. The quality of the evidence for this
outcome was moderate, due to the number of studies included and
the number of participants who were involved in these studies. For
the change in height, two RCTs (109 participants) were assessed
and, based on these results, those participants in the intervention
group were shorter than those in the control arms. The quality of
evidence for this outcome was also moderate due to the number
of studies and participants included. For the outcome measure of
BMI, only BMI z score was reported in two RCTs (109 participants).
Those participants in the intervention group had a higher BMI than
those in the control groups; however, the quality of evidence for this
outcome was moderate due to the number of studies included and
the number of participants assessed.

Potential biases in the review process

In order to reduce bias careful attention was paid to standard
systematic review methodology. For example, at least two review

authors were involved in every aspect of identifying potential
studies, deciding on inclusion and exclusion of studies, extracting
data, and conducting analyses. However, a few potential sources of
bias may remain.

Publication bias

A comprehensive search of both published and unpublished
sources were undertaken to find relevant studies, including
making contact with companies which manufacture oral protein
calorie supplements for data on RCTs of these products for
children with chronic diseases which they might have had on
file. It is, however, still possible that some studies were missed.
Furthermore, handsearching of relevant journals was also carried
out. We attempted to obtain individual patient data from one study,
but were unsuccessful.

Due to the fact that this is an update of a previously conducted
review, any potential bias (if it exists) included in the initial review
such as screening or selection of included studies could not have
been corrected.

The original review was only able to access the study protocol
for just one study in order to completely assess the risk of bias
of included studies (Poustie 2006). However, from the reported
available publications risk of bias was assessed as appropriate for
all four studies (Figure 2; Figure 3).

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 

Agreements and disagreements with other studies or
reviews

There are very few studies addressing the eKicacy of oral protein
calorie supplements in children with chronic diseases and we found
no existing review with which to compare our findings.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

There is still insuKicient rigorous evidence on which to base
concrete conclusions about the use of oral protein calorie
supplements in children with chronic diseases. This does not mean
that these products may or may not be eKicacious and clinicians
must balance potential benefits against possible adverse eKects
of treatment in making decisions about individual children with
chronic disease. A series of large clinical trials to evaluate the
eKectiveness of this intervention in the diKerent disease areas
where these products are commonly used, is urgently needed
(see below). Therefore, we would urge caution in their use until
this information is available and also since using oral protein

calorie supplements in children now may exclude them from
participation in a future RCT. The CALICO study of oral protein
calorie supplements for children with cystic fibrosis was suKiciently
powered to identify a significant eKect of this intervention in this
population, if one existed. The results of this study have shown that
when children with sub-optimal nutrition receive regular dietary
advice, their nutritional status is similar whether or not they have
supplements. However, this finding can not be extrapolated to the
use of these products in children with other chronic diseases.

Implications for research

This systematic review has clearly identified the need for a series
of well-designed, adequately-powered, multicentre RCTs assessing
the eKectiveness and possible adverse eKects of the use of oral
protein calorie supplements for children with chronic disease. A
number of studies would be required to assess the eKectiveness
of these products in children with diseases associated with growth
and poor nutritional status which lead to the prescription of these
products. The CALICO study has contributed important information
on the use of these products for children with cystic fibrosis but
further research is required in other chronic diseases of childhood.
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The CALICO trial would be a useful model upon which such studies
could be based.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomized (2:1 randomization) controlled open-label study.

Duration: 3 months (follow up of a subset of participants for a further 3 months).

Parallel design.

Single centre.

Location: Turkey.

No intention-to-treat analysis.

Participants 52 children (31 boys, 21 girls) with paediatric malignant disease receiving intensive chemotherapy.

Mean (SD) age 7.5 (3.0) years.

Treatment group n = 33: 18 children were diagnosed with leukaemia (12 acute lymphoblastic
leukaemia, 6 acute myeloid leukaemia) and 15 had a solid tumour (4 non-Hodgkin lymphoma, 3 neu-
roblastoma, 2 Wilm’s tumour, 2 brain tumour, 2 malignant bone tumour, 1 soO tissue tumour, and 1 he-
patoblastoma).

Control group n = 19: 11 children were diagnosed with leukaemia (7 acute lymphoblastic leukaemia, 4
acute myeloid leukaemia) and 8 had a solid tumour (3 neuroblastoma, 2 soO tissue tumour, 1 brain tu-
mour, 1 malignant bone tumour, and 1 retinoblastoma).

Interventions Treatment: usual dietary intake plus 2x daily (morning and evening) oral supplement (ProSure™) con-
taining protein and energy dense EPA (banana and vanilla flavoured); each 240 ml container contained
300 kcal, 16 g protein, 1.09 g EPA (derived from deodorized sardine oil). Children supervised by a nurse
specialized in nutrition who monitored compliance with supplement.

Control: usual dietary care.

Outcomes Body weight, BMI, weight percentiles, status of primary disease, attacks of febrile neutropenia and clin-
ical status.

Measured monthly for 3 months. Subgroup of 23 children followed for further 3 months (6 months to-
tal).

Notes  
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Children were randomized, using a 2:1 randomization scheme. No further de-
tails given.

Allocation concealment
(selection bias)

High risk Open-label design and therefore did not maintain concealment of allocation.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Not blinded. Outcomes were not affected by blinding due to the fact that they
were objective measures.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk There was no loss to follow up.

Selective reporting (re-
porting bias)

Low risk Outcomes all reported in the Results as outlined in the Methods.

Bayram 2009  (Continued)

 
 

Methods Randomised controlled study.

Duration: 6 months (follow up of a subset of participants for a further 3 months).

Parallel design.

Single centre.

Location: Canada.

No intention-to-treat analysis.

Participants 20 children with CF and mild to moderate lung disease aged 7 - 15 years.
Randomised n = 20 (10 treatment group, 10 control group).
Gender split: treatment group 7 males, 3 females; control group 5 male, 5 female.

Mean (SD) age: treatment group 10.7 (2.4) years; control group 10.0 (2.8) years.

Studied n = 16 (9 treatment group, 7 control group).

Gender split: treatment group 6 male, 3 females; control group 4 males, 3 females.

Mean (SD) age: treatment group 10.6 (2.5) years; control group 9.5 (2.9) years.

Interventions Treatment: dietary supplements, drink powders, milk shakes, tinned puddings, to achieve 25% of nor-
mal energy recommendations in addition to normal diet.
Control: no intervention.

Outcomes Skeletal muscle strength and power, pulmonary function and respiratory muscle strength, height,
weight and anthropometric measurements, habitual physical activity, body composition, dietary en-
ergy and nutrient intake, energy and nutrient intake from supplements. Laboratory measures of nutri-
tional status (e.g. albumin, amino acids).

Notes Number enrolled was slightly less than the sample size of 24 investigators had estimated they needed.

Hanning 1993 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Paper states that participants were randomly allocated to treatment or control
ordered on the basis of a table of random numbers.

Allocation concealment
(selection bias)

Low risk Paper states that participants selected a card from within a sealed envelope.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Not explicitly discussed in paper. Groups were dietary supplement or no sup-
plement, so participants at least could not be blinded. Outcomes were not af-
fected by blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Reasons for 4 participants not completing trial given (the time demands for
testing or the travelling distance found to be excessive).

Selective reporting (re-
porting bias)

Unclear risk Paper appears to address all the outcomes measured in the 'Resuts' section.
No access to study protocol to double check.

Hanning 1993  (Continued)

 
 

Methods Quasi-randomised study.

Duration: 3 months.
Parallel design.

Single centre.

Location: Canada.

Participants Adolescents and adults (over 10 years of age) with CF. Most recent published report states 13 complet-
ed the trial (2 drop-outs).
Mean (SD) age: treatment group 19.5 (11.3) years; control group 16.4 (6.7) years.

Gender split: 3 males, 10 females.
Less than 90% ideal WFH or 5% reduction in ideal WFH over 3 months.

All participants pancreatic insufficient, except 1 in treatment group.

Interventions Treatment: high-calorie drink to increase energy intake by 20% of predicted energy needs.
Control: nutritional counselling to increase energy intake by 20% of predicted energy needs by eating
high calorie foods.

Outcomes Z scores for weight* and height*, WFH*
Anthropometric measures*
Pulmonary function (FEV1 % predicted)*

Energy* and nutrient* intake
Faecal balance studies.

Notes Information from lead author:

A modified randomization process was used:

1. males and females were segregated in 2 groups

Kalnins 1996 
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2. within each gender, participants were separated into groups by age: 10 - 14 years, 15 - 18 years and >
18 years

3. if a participant within his/her age group were to select a sealed envelope card containing supple-
ment, as the arm, then the next patient of the same group would be automatically assigned to diet
counselling.

If there was a drop out, then the next participant of that gender and age would replace the drop out in
that group.

The above was done because of the relatively small number of participants in each group.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Paper states "randomized" but gives no further detail on method of randomi-
sation.

Personal communication confirmed that participants split into groups accord-
ing to age and gender and first participant in each group chose a sealed enve-
lope that contained a card allocating to either supplement or dietary advice
group.

Allocation concealment
(selection bias)

High risk Unclear from paper. However communication with lead author confirmed that
allocation was concealed from initial participant as the cards were in sealed
envelopes - low risk of bias. But other participants were allocated alternately -
high risk of bias as clinician can foresee which treatment next participant will
receive.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Participants could not be blinded as treatment options were counselling or di-
etary supplements.

No discussion in paper of whether outcome assessors were blinded to partici-
pants' treatment group. However, lead author confirmed that different physi-
cians were used, but she was not sure if patients had discussed their treatment
arm during clinic visits therefore we judge that blinding was not present.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Two participants dropped out (one from each group) after baseline measure-
ments. Reasons given (feeling unwell, change of mind).

Selective reporting (re-
porting bias)

Unclear risk Paper appears to address all the outcomes measured in the 'Resuts' section.
No access to study protocol to double check, however the lead author has con-
firmed that all planned outcome measures were reported.

Kalnins 1996  (Continued)

 
 

Methods Randomised controlled study.

Duration: 12 months.
Parallel design.

Multicentre (7 specialist paediatric CF centres and their associated shared care clinics and 7 smaller
paediatric CF clinics).

Location: UK.

Poustie 2006 
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Participants 102 children aged 2 - 15 years with CF and at least one of following criteria: BMI < 25th centile but >
0.4th centile; or no increase in weight over the previous 3 months; or 5% decrease in weight from base-
line over a period of < 6 months.

Treatment group (n = 50).

Age (mean (SD)): 8.75 (3.72) years.

Gender split: 27 males, 23 females.

BMI centile (mean (SD)):34.27 (23.96).
Weight centile (mean (SD)): 25.07 (20.37).
Height centile (mean (SD)):26.69 (24.83).
Energy intake (% EAR) (mean (SD)): 118.43 (28.71).
FEV1 (% predicted) (mean (SD)): 81.34 (16.16).

Control group (n = 52).

Age (mean (SD)): 8.79 (3.67) years.

Gender split: 27 males, 25 females.

BMI centile (mean (SD)): 31.52 (25.36).
Weight centile (mean (SD)): 24.69 (22.79).
Height centile (mean (SD)): 28.15 (26.93).
Energy intake (% EAR) (mean (SD)): 116.24 (29.59).
FEV1 (% predicted) (mean (SD)): 73.67 (18.58).

Interventions Treatment: oral calorie supplements (chosen by the children) in the form of drinks sufficient to in-
crease usual energy intake by 20% plus routine dietetic advice.

Control: dietary advice alone.

Outcomes Change in BMI*
Change in BMI percentile and z score*
Change in weight*
Change in height*
Change in weight percentile*
Change in height percentile*

Mid-upper arm circumference*

Tricep skinfold
Mid-arm muscle circumference
Energy* and macro-nutrient* intake
FEV1 & FVC expressed as % predicted for age, sex and height*
Gastrointestinal symptoms*

Eating behaviour

Activity levels

Lipase intake

Notes Sample size calculation undertaken: with a 5% significance level and 90% power, using a conservative-
ly estimated SD for 1 year change in BMI centile of 15 points, authors needed 47 children in each arm or
94 in total.

The children selected the supplements that they liked, and we recommended a daily amount sufficient
to increase usual energy intake by 20%. Excluded supplements that provided only energy or protein
alone.

Poustie 2006  (Continued)
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Paper states that random number tables were used to generate the randomi-
sation code.

Allocation concealment
(selection bias)

Low risk Sequentially numbered, opaque envelopes, administered by the pharmacy of
the lead centre, were used for treatment group allocation.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk The research assistant was not masked to allocation group, but a masked in-
vestigator used a computerised growth package for conversion of weight and
height to BMI centile. The children in the trial were not masked, as no satisfac-
tory placebo was available. This however did not influence outcomes due to
objectivity of the measures.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Paper states that investigators made every effort to obtain full outcome data
on all participants, but replaced any missing data with routinely collected da-
ta where appropriate. Full reasons given for any drop outs or missing data (un-
able to collect interim data on 2 children from the treatment group (owing to
parental choice or illness) and 1 child from the standard care group (illness)).

Selective reporting (re-
porting bias)

High risk Paper appears to address all the outcomes measured in the 'Results' section.
The investigators of the study have confirmed that assessment of eating be-
haviour was planned and undertaken, however due to concerns of the validity
and reliability of the tools used to assess this outcome in the three age groups
of participants, the data were not reported. Lipase intake was also assessed
within the dietary diaries however data were not reported on this outcome in
the key publication as the diaries were only returned by approximately half of
the study participants.

Poustie 2006  (Continued)

BMI: body mass index
CF: cystic fibrosis
EAR: estimated average requirement for age and sex
EPA: eicosapentaenoic acid
FEV1: forced expiratory volume in 1 second
FVC: forced vital capacity
SD: standard deviation
WFH : weight for height
*: outcomes included in review
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Abdulhamid 2008 Intervention is zinc supplements, not an oral calorie supplement.

Agtmaal 1990 Not children with chronic disease / not OPCS.

Akobeng 2000 Not OPCS.

Akobeng 2007 Not OPCS.

Alexander 1980 Not children with chronic disease / not OPCS.

Arora 1998 Not children with chronic disease / not OPCS.
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Study Reason for exclusion

Attard-Montalto 1998 Not OPCS.

Badaloo 1999 Not OPCS.

Ball 1989 Not OPCS.

Barbosa 1999 Not OPCS.

Bengoa 1985 Not children with chronic disease.

Bennett 1999 Not OPCS.

Bernstein 1999 Not OPCS.

Berry 1975 Not RCT.

Borrelli 2006 Not OPCS

Botrán 2011 Interevntion duration less than one month

Braga 1999 Adult study.

Bruzzese 2007 Not OPCS.

Cassidy 1999 Not OPCS.

Chan 1990 Not OPCS.

Chawla 1983 Not children with chronic disease / not OPCS / unclear if RCT.

Coghlin-Dickson 2000 Not OPCS.

Dartois 1995 Not OPCS.

Dhanraj 1997 Not children with chronic disease / not OPCS.

Dykman 1998 Not children with chronic disease / not OPCS.

Dziechciarz 2007 Not RCT

Edefonti 1999 Not RCT / not OPCS.

Elhasid 1999 Not RCT.

English 1997 Not children with chronic disease / not OPCS.

Fauveau 1992 Not children with chronic disease.

Fell 2000 Not RCT.

Gianotti 1999 Not children with chronic disease / not OPCS.

Gibson 1998 Not OPCS.

Gottrand 1999 Not OPCS.
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Study Reason for exclusion

Granados 1998 Not OPCS.

Haffejee 1980 Not OPCS.

Hanafy 1967 Not RCT.

Hansen 1996 Not children with chronic disease / not OPCS.

Heikens 1989 Not children with chronic disease.

Hopman 1997 Not children with chronic disease.

Hopman 1998 Not OPCS.

INCAP Study Not children with chronic disease / not OPCS.

Iyengar 1979 Not children with chronic disease.

Jackson 1990 Not children with chronic disease.

Jain 2006 Not OPCS

Jamaican Study 1996 Not children with chronic disease.

Johnson 2006 Both groups received supplemental amino acids

Kabir 1994 Not children with chronic disease / not OPCS.

Karkos 2007 Not RCT

Kashirskaja 1996 Not RCT / not OPCS.

Kaur 1979 Not children with chronic disease / not OPCS.

Keele 1995 Adult study.

Kendell 1982 Adult study / not OPCS.

Kingston Project '93 Not children with chronic disease.

Knops 1999 Not RCT.

Kobayashi 1998 Not OPCS.

Koletzko 1992 Quasi-randomised study where treatment & comparison group not comparable.

Koretz 2007 Not RCT

Kossmann 2000 Not children with chronic disease / not OPCS.

Ladas 2006 Not RCT

Lagstrom 1999 Not children with chronic disease / not OPCS.

Lambert 1995 Not OPCS.

Oral protein calorie supplementation for children with chronic disease (Review)

Copyright © 2017 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

32



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study Reason for exclusion

Lepage 2002 Not OPCS.

Linday 2004 Not OPCS

Lloyd-Still 2006 Not OPCS.

Lutter 2008 Not RCT

Maes 1997 Not RCT.

Mahlungulu 2007 Not RCT.

Manguso 2005 Not children with chronic disease/Not OPCS.

Marques 2004 Not RCT / Not OPCS.

Martorell 1995 Not children with chronic disease.

Mathisen 1999 Not RCT.

McCargar 1998 Not children with chronic disease / Not OPCS.

McClure 2000 Not OPCS.

McWhirter 1994 Adult study / OPCS administered for less than 1 month.

Mok 2006 Not OPCS

Mora 1981 Not children with chronic disease.

Ndekha 2005 Not OPCS.

Newby 2007 Not RCT - review article.

Nielson 2007 The median age of the sample was 36 and 35 years in both groups. lowest age range in
one group was 15 years but data was not presented disaggregated according to age.

Oudshoorn 2007 Intervention uses micronutrient supplements not oral calorie supplements.

Papadopoulou 1998 Not RCT - review article.

Papas 2007 Pharmacokinetic trial of different formulations of vitamin E supplementation, not oral
calorie supplementation.

Pelekanos 1990 Not OPCS.

Powers 1999 Not OPCS.

Powers 2006 Not OPCS.

Raynor 1999 Not OPCS.

Reifsnider 1998 Not children with chronic disease / not OPCS.

Rettammel 1995 Not RCT.
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Study Reason for exclusion

Rickard 1983 Not OPCS.

Rickard 1984 Not OPCS.

Rickard 1989 Not OPCS.

Rock 1999 Not OPCS.

Rollins 2007 Oral protein supplement intervention arm only provided to children under 1 year of age.

Saiyed 2000 Not children with chronic disease / not OPCS.

Shaw 1999 Not OPCS.

Shepherd 1988 Not OPCS.

Sirisinha 1973 Not OPCS.

Soliman 2004 Not RCT/Not OPCS

Sondel 1987 Intervention for less than 1 month.

Stark 2005 Not OPCS.

Taylor 1999 Not children with chronic disease / not OPCS.

Teixido-Planas 2005 Not children with chronic disease.

van Eys 1982 Not OPCS.

Walker 2000 Not children with chronic disease / not OPCS.

Yamamoto 2007 Not RCT

OPCS: oral protein calorie supplements
RCT : randomised controlled trial
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Ready-to-use supplementary food supplements improve endothelial function, haemoglobin and
growth in Tanzanian children with sickle cell anaemia: the vascular function intervention study (V-
FIT), a random order crossover trial.

Methods Randomised cross-over trial.

Participants Tanzanian children (n = 119) with sickle cell anaemia aged 8 - 11.9 years.

Interventions Daily ready-to-use supplementary food providing 500 kcal, 1 RDA of vitamins and minerals and 1
mg folate (Nutriset, France), plus weekly anti-malarial prophylactic chloroquine syrup (150/225 mg
base) (Wallace Manufacturing Chemicals, UK), or a vascular ready-to-use supplementary food forti-
fied with arginine and citrulline (average 0.2 g/kg/d and 0.1 g/kg/d) plus daily chloroquine syrup (3
mg base/kg/d).

Cox 2014 
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Outcomes Height, weight and body composition by impedance, endothelium-dependent and -independent
vasodilatation.

Starting date November 2012.

Contact information Sharon Cox (sharon.cox@lshtm.ac.uk).

Notes Study author contacted for availability of study findings.

Cox 2014  (Continued)

RDA: recommended daily allowance
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Oral protein calorie supplements compared with no intervention, placebo or additional nutritional
advice

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Change in weight in kg 3   Mean Difference (IV, Fixed, 95% CI) Subtotals only

1.1 3 months 2 107 Mean Difference (IV, Fixed, 95% CI) 0.24 [-0.18, 0.66]

1.2 6 months 3 125 Mean Difference (IV, Fixed, 95% CI) 0.42 [-0.12, 0.96]

1.3 12 months 1 102 Mean Difference (IV, Fixed, 95% CI) 0.16 [-0.68, 1.00]

2 Change in weight Z score 2   Mean Difference (IV, Fixed, 95% CI) Subtotals only

2.1 3 months 2 107 Mean Difference (IV, Fixed, 95% CI) -0.02 [-0.15, 0.11]

2.2 6 months 2 109 Mean Difference (IV, Fixed, 95% CI) 0.03 [-0.10, 0.16]

2.3 12 months 1 102 Mean Difference (IV, Fixed, 95% CI) 0.08 [-0.06, 0.22]

3 Change in height in cm 2   Mean Difference (IV, Fixed, 95% CI) Subtotals only

3.1 3 months 2 107 Mean Difference (IV, Fixed, 95% CI) -0.39 [-1.15, 0.38]

3.2 6 months 2 109 Mean Difference (IV, Fixed, 95% CI) -0.40 [-1.23, 0.42]

3.3 12 months 1 102 Mean Difference (IV, Fixed, 95% CI) 0.05 [-0.67, 0.77]

4 Change in height Z score 2   Mean Difference (IV, Fixed, 95% CI) Subtotals only

4.1 3 months 2 107 Mean Difference (IV, Fixed, 95% CI) -0.09 [-0.25, 0.08]

4.2 6 months 2 109 Mean Difference (IV, Fixed, 95% CI) -0.10 [-0.26, 0.07]

4.3 12 months 1 102 Mean Difference (IV, Fixed, 95% CI) 0.02 [-0.07, 0.11]

5 Change in body mass index 2   Mean Difference (IV, Fixed, 95% CI) Subtotals only
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

5.1 3 months 2 107 Mean Difference (IV, Fixed, 95% CI) 0.15 [-0.08, 0.38]

5.2 6 months 2 109 Mean Difference (IV, Fixed, 95% CI) 0.18 [-0.12, 0.47]

5.3 12 months 1 102 Mean Difference (IV, Fixed, 95% CI) 0.08 [-0.28, 0.44]

6 Change in body mass index Z
score

2   Mean Difference (IV, Fixed, 95% CI) Subtotals only

6.1 3 months 2 107 Mean Difference (IV, Fixed, 95% CI) 0.07 [-0.08, 0.23]

6.2 6 months 2 10 Mean Difference (IV, Fixed, 95% CI) -0.46 [-1.18, 0.26]

6.3 12 months 1 102 Mean Difference (IV, Fixed, 95% CI) 0.08 [-0.12, 0.28]

7 Change in % ideal weight for
height

1   Mean Difference (IV, Fixed, 95% CI) Subtotals only

7.1 3 months 1 8 Mean Difference (IV, Fixed, 95% CI) -2.75 [-9.55, 4.05]

7.2 6 months 1 8 Mean Difference (IV, Fixed, 95% CI) -5.5 [-12.73, 1.73]

8 Change in mid-arm muscle cir-
cumference

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

8.1 3 months 1   Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8.2 6 months 1   Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8.3 12 months 1   Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

9 Change in total energy intake
(kcal/day)

2   Mean Difference (IV, Fixed, 95% CI) Subtotals only

9.1 1 month 1 8 Mean Difference (IV, Fixed, 95% CI) 70.5 [-249.69, 390.69]

9.2 3 months 2 53 Mean Difference (IV, Fixed, 95% CI) 133.43 [-102.94, 369.79]

9.3 6 months 1 48 Mean Difference (IV, Fixed, 95% CI) 304.86 [5.62, 604.10]

9.4 12 months 1 58 Mean Difference (IV, Fixed, 95% CI) 265.70 [42.94, 488.46]

10 Change in total fat intake (g/
day)

2   Mean Difference (IV, Random, 95% CI) Subtotals only

10.1 1 month 1 8 Mean Difference (IV, Random, 95% CI) 15.48 [-12.58, 43.54]

10.2 3 months 2 53 Mean Difference (IV, Random, 95% CI) 27.31 [-42.72, 97.33]

10.3 6 months 1 48 Mean Difference (IV, Random, 95% CI) 11.71 [-2.99, 26.41]

10.4 12 months 1 58 Mean Difference (IV, Random, 95% CI) 8.85 [-4.64, 22.34]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

11 Change in total protein intake
(g/day)

2   Mean Difference (IV, Fixed, 95% CI) Subtotals only

11.1 1 month 1 8 Mean Difference (IV, Fixed, 95% CI) 4.15 [-24.62, 32.92]

11.2 3 months 2 53 Mean Difference (IV, Fixed, 95% CI) 3.45 [-5.87, 12.76]

11.3 6 months 1 48 Mean Difference (IV, Fixed, 95% CI) 8.77 [-1.24, 18.78]

11.4 12 months 1 58 Mean Difference (IV, Fixed, 95% CI) 6.82 [-2.36, 16.00]

12 Disease severity score 2   Mean Difference (IV, Fixed, 95% CI) Totals not selected

12.1 FEV1 % predicted at 3
months

1   Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

12.2 Change in FEV1 % predicted
at 3 months

1   Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

12.3 Change in FEV1 % predicted
at 6 months

1   Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

12.4 Change in FEV1 % predicted
at 12 months

1   Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

12.5 Change in FVC % predicted
at 3 months

1   Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

12.6 Change in FVC % predicted
at 6 months

1   Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

12.7 Change in FVC % predicted
at 12 months

1   Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

13 Gastro-intestinal symptom
score

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

13.1 12 months 1   Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

14 Headache 1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected

14.1 3 months 1   Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 1.1.   Comparison 1 Oral protein calorie supplements compared with no
intervention, placebo or additional nutritional advice, Outcome 1 Change in weight in kg.

Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.1.1 3 months  

Kalnins 1996 4 2.2 (2.8) 4 3.6 (1.3) 1.97% -1.45[-4.44,1.54]

Favours control 10.5-1 -0.5 0 Favours supplements
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Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Poustie 2006 48 1.1 (1.3) 51 0.8 (0.9) 98.03% 0.27[-0.15,0.69]

Subtotal *** 52   55   100% 0.24[-0.18,0.66]

Heterogeneity: Tau2=0; Chi2=1.25, df=1(P=0.26); I2=19.79%  

Test for overall effect: Z=1.1(P=0.27)  

   

1.1.2 6 months  

Hanning 1993 9 2.5 (1.3) 7 1.3 (1.4) 16.56% 1.19[-0.13,2.51]

Kalnins 1996 4 3 (2.3) 4 6.6 (4.3) 1.26% -3.57[-8.37,1.23]

Poustie 2006 50 2.1 (1.8) 51 1.7 (1.2) 82.17% 0.33[-0.26,0.92]

Subtotal *** 63   62   100% 0.42[-0.12,0.96]

Heterogeneity: Tau2=0; Chi2=4.04, df=2(P=0.13); I2=50.5%  

Test for overall effect: Z=1.54(P=0.12)  

   

1.1.3 12 months  

Poustie 2006 50 3.1 (2.4) 52 3 (2) 100% 0.16[-0.68,1]

Subtotal *** 50   52   100% 0.16[-0.68,1]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.37(P=0.71)  

Favours control 10.5-1 -0.5 0 Favours supplements

 
 

Analysis 1.2.   Comparison 1 Oral protein calorie supplements compared with no
intervention, placebo or additional nutritional advice, Outcome 2 Change in weight Z score.

Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.2.1 3 months  

Kalnins 1996 4 -0.8 (4.7) 4 0.6 (0.3) 0.08% -1.36[-5.95,3.23]

Poustie 2006 48 0 (0.3) 51 0.1 (0.4) 99.92% -0.02[-0.15,0.11]

Subtotal *** 52   55   100% -0.02[-0.15,0.11]

Heterogeneity: Tau2=0; Chi2=0.33, df=1(P=0.57); I2=0%  

Test for overall effect: Z=0.32(P=0.75)  

   

1.2.2 6 months  

Kalnins 1996 4 -0.6 (4.8) 4 0.8 (0.4) 0.08% -1.46[-6.13,3.21]

Poustie 2006 50 0.1 (0.3) 51 0.1 (0.3) 99.92% 0.03[-0.1,0.16]

Subtotal *** 54   55   100% 0.03[-0.1,0.16]

Heterogeneity: Tau2=0; Chi2=0.39, df=1(P=0.53); I2=0%  

Test for overall effect: Z=0.43(P=0.67)  

   

1.2.3 12 months  

Poustie 2006 50 0 (0.5) 52 -0 (0.3) 100% 0.08[-0.06,0.22]

Subtotal *** 50   52   100% 0.08[-0.06,0.22]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.08(P=0.28)  

Test for subgroup differences: Chi2=1.03, df=1 (P=0.6), I2=0%  

Favours control 52.5-5 -2.5 0 Favours supplements
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Analysis 1.3.   Comparison 1 Oral protein calorie supplements compared with no
intervention, placebo or additional nutritional advice, Outcome 3 Change in height in cm.

Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.3.1 3 months  

Kalnins 1996 4 3.7 (2.4) 4 4 (1.2) 8.64% -0.25[-2.85,2.35]

Poustie 2006 48 1.7 (0.9) 51 2.1 (2.8) 91.36% -0.4[-1.2,0.4]

Subtotal *** 52   55   100% -0.39[-1.15,0.38]

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.91); I2=0%  

Test for overall effect: Z=0.99(P=0.32)  

   

1.3.2 6 months  

Kalnins 1996 4 5.7 (2.5) 4 6.6 (2.3) 6.26% -0.9[-4.19,2.39]

Poustie 2006 50 3.1 (1) 51 3.5 (2.9) 93.74% -0.37[-1.22,0.48]

Subtotal *** 54   55   100% -0.4[-1.23,0.42]

Heterogeneity: Tau2=0; Chi2=0.09, df=1(P=0.76); I2=0%  

Test for overall effect: Z=0.96(P=0.34)  

   

1.3.3 12 months  

Poustie 2006 50 5.9 (1.9) 52 5.9 (1.9) 100% 0.05[-0.67,0.77]

Subtotal *** 50   52   100% 0.05[-0.67,0.77]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.14(P=0.89)  

Test for subgroup differences: Chi2=0.92, df=1 (P=0.63), I2=0%  

Favours control 42-4 -2 0 Favours supplements

 
 

Analysis 1.4.   Comparison 1 Oral protein calorie supplements compared with no
intervention, placebo or additional nutritional advice, Outcome 4 Change in height Z score.

Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.4.1 3 months  

Kalnins 1996 4 0.5 (0.4) 4 0.6 (0.2) 17.89% -0.02[-0.41,0.37]

Poustie 2006 48 0 (0.1) 51 0.1 (0.6) 82.11% -0.1[-0.28,0.08]

Subtotal *** 52   55   100% -0.09[-0.25,0.08]

Heterogeneity: Tau2=0; Chi2=0.14, df=1(P=0.71); I2=0%  

Test for overall effect: Z=1.03(P=0.3)  

   

1.4.2 6 months  

Kalnins 1996 4 0.8 (0.4) 4 0.9 (0.2) 16.64% -0.08[-0.49,0.33]

Poustie 2006 50 0 (0.2) 51 0.1 (0.6) 83.36% -0.1[-0.28,0.08]

Subtotal *** 54   55   100% -0.1[-0.26,0.07]

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.93); I2=0%  

Test for overall effect: Z=1.13(P=0.26)  

   

1.4.3 12 months  

Poustie 2006 50 0 (0.2) 52 0 (0.2) 100% 0.02[-0.07,0.11]

Subtotal *** 50   52   100% 0.02[-0.07,0.11]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.45(P=0.65)  

Test for subgroup differences: Chi2=2.23, df=1 (P=0.33), I2=10.42%  

Favours control 0.50.25-0.5 -0.25 0 Favours supplements
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Analysis 1.5.   Comparison 1 Oral protein calorie supplements compared with no intervention,
placebo or additional nutritional advice, Outcome 5 Change in body mass index.

Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.5.1 3 months  

Kalnins 1996 4 0.2 (0.9) 4 0.7 (0.8) 3.89% -0.52[-1.69,0.65]

Poustie 2006 48 0.2 (0.7) 51 0 (0.5) 96.11% 0.18[-0.05,0.41]

Subtotal *** 52   55   100% 0.15[-0.08,0.38]

Heterogeneity: Tau2=0; Chi2=1.33, df=1(P=0.25); I2=24.92%  

Test for overall effect: Z=1.3(P=0.19)  

   

1.5.2 6 months  

Kalnins 1996 4 0.2 (0.7) 4 1.1 (1) 6.16% -0.94[-2.12,0.24]

Poustie 2006 50 0.4 (0.9) 51 0.1 (0.7) 93.84% 0.25[-0.05,0.55]

Subtotal *** 54   55   100% 0.18[-0.12,0.47]

Heterogeneity: Tau2=0; Chi2=3.64, df=1(P=0.06); I2=72.55%  

Test for overall effect: Z=1.18(P=0.24)  

   

1.5.3 12 months  

Poustie 2006 50 0.3 (1) 52 0.2 (0.8) 100% 0.08[-0.28,0.44]

Subtotal *** 50   52   100% 0.08[-0.28,0.44]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.44(P=0.66)  

Test for subgroup differences: Chi2=0.18, df=1 (P=0.92), I2=0%  

Favours control 21-2 -1 0 Favours supplements

 
 

Analysis 1.6.   Comparison 1 Oral protein calorie supplements compared with no intervention,
placebo or additional nutritional advice, Outcome 6 Change in body mass index Z score.

Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.6.1 3 months  

Kalnins 1996 4 0.1 (0.6) 4 0.4 (0.4) 4.92% -0.29[-0.99,0.41]

Poustie 2006 48 0 (0.4) 51 -0 (0.4) 95.08% 0.09[-0.07,0.25]

Subtotal *** 52   55   100% 0.07[-0.08,0.23]

Heterogeneity: Tau2=0; Chi2=1.06, df=1(P=0.3); I2=6%  

Test for overall effect: Z=0.89(P=0.37)  

   

1.6.2 6 months  

Kalnins 1996 4 0.1 (0.5) 4 0.6 (0.6) 100% -0.46[-1.18,0.26]

Poustie 2006 1 0 (0) 1 0 (0)   Not estimable

Subtotal *** 5   5   100% -0.46[-1.18,0.26]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.25(P=0.21)  

   

1.6.3 12 months  

Poustie 2006 50 0 (0.6) 52 -0.1 (0.4) 100% 0.08[-0.12,0.28]

Subtotal *** 50   52   100% 0.08[-0.12,0.28]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Favours control 10.5-1 -0.5 0 Favours supplements
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Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Test for overall effect: Z=0.8(P=0.42)  

Test for subgroup differences: Chi2=2.04, df=1 (P=0.36), I2=2.05%  

Favours control 10.5-1 -0.5 0 Favours supplements

 
 

Analysis 1.7.   Comparison 1 Oral protein calorie supplements compared with no intervention,
placebo or additional nutritional advice, Outcome 7 Change in % ideal weight for height.

Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.7.1 3 months  

Kalnins 1996 4 0.3 (6.3) 4 3 (2.9) 100% -2.75[-9.55,4.05]

Subtotal *** 4   4   100% -2.75[-9.55,4.05]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.79(P=0.43)  

   

1.7.2 6 months  

Kalnins 1996 4 -2 (5) 4 3.5 (5.5) 100% -5.5[-12.73,1.73]

Subtotal *** 4   4   100% -5.5[-12.73,1.73]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.49(P=0.14)  

Test for subgroup differences: Chi2=0.29, df=1 (P=0.59), I2=0%  

Favours control 105-10 -5 0 Favours supplements

 
 

Analysis 1.8.   Comparison 1 Oral protein calorie supplements compared with no intervention,
placebo or additional nutritional advice, Outcome 8 Change in mid-arm muscle circumference.

Study or subgroup Supplements Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

1.8.1 3 months  

Poustie 2006 48 0.3 (1.5) 50 0.3 (0.8) -0.05[-0.53,0.43]

   

1.8.2 6 months  

Poustie 2006 50 0.5 (1.4) 50 0.4 (0.9) 0.03[-0.42,0.48]

   

1.8.3 12 months  

Poustie 2006 50 0.8 (1.4) 51 0.6 (1) 0.14[-0.33,0.61]

Favours experimental 0.50.25-0.5 -0.25 0 Favours control

 
 

Analysis 1.9.   Comparison 1 Oral protein calorie supplements compared with no intervention,
placebo or additional nutritional advice, Outcome 9 Change in total energy intake (kcal/day).

Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.9.1 1 month  

Favours control 1000500-1000 -500 0 Favours supplements

Oral protein calorie supplementation for children with chronic disease (Review)

Copyright © 2017 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

41



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Kalnins 1996 4 375.5
(208.3)

4 305 (251.8) 100% 70.5[-249.69,390.69]

Subtotal *** 4   4   100% 70.5[-249.69,390.69]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.43(P=0.67)  

   

1.9.2 3 months  

Kalnins 1996 4 753.5
(960.6)

4 -56.7
(550.4)

4.75% 810.25[-274.68,1895.18]

Poustie 2006 21 290.2
(409.3)

24 190.5
(418.3)

95.25% 99.7[-142.48,341.88]

Subtotal *** 25   28   100% 133.43[-102.94,369.79]

Heterogeneity: Tau2=0; Chi2=1.57, df=1(P=0.21); I2=36.29%  

Test for overall effect: Z=1.11(P=0.27)  

   

1.9.3 6 months  

Poustie 2006 27 365.2
(585.7)

21 60.3 (471.9) 100% 304.86[5.62,604.1]

Subtotal *** 27   21   100% 304.86[5.62,604.1]

Heterogeneity: Not applicable  

Test for overall effect: Z=2(P=0.05)  

   

1.9.4 12 months  

Poustie 2006 27 405.2
(371.2)

31 139.5
(492.2)

100% 265.7[42.94,488.46]

Subtotal *** 27   31   100% 265.7[42.94,488.46]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.34(P=0.02)  

Test for subgroup differences: Chi2=1.74, df=1 (P=0.63), I2=0%  

Favours control 1000500-1000 -500 0 Favours supplements

 
 

Analysis 1.10.   Comparison 1 Oral protein calorie supplements compared with no intervention,
placebo or additional nutritional advice, Outcome 10 Change in total fat intake (g/day).

Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.10.1 1 month  

Kalnins 1996 4 14.6 (14.1) 4 -0.9 (24.9) 100% 15.48[-12.58,43.54]

Subtotal *** 4   4   100% 15.48[-12.58,43.54]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.08(P=0.28)  

   

1.10.2 3 months  

Kalnins 1996 4 24.1 (44.3) 4 -45.1 (39.4) 42.1% 69.2[11.05,127.35]

Poustie 2006 21 11.9 (23.9) 24 15.1 (25) 57.9% -3.16[-17.47,11.15]

Subtotal *** 25   28   100% 27.31[-42.72,97.33]

Heterogeneity: Tau2=2151.24; Chi2=5.61, df=1(P=0.02); I2=82.17%  

Test for overall effect: Z=0.76(P=0.44)  

   

1.10.3 6 months  

Poustie 2006 27 14 (28.3) 21 2.3 (23.7) 100% 11.71[-2.99,26.41]

Favours control 10050-100 -50 0 Favours supplements
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Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Subtotal *** 27   21   100% 11.71[-2.99,26.41]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.56(P=0.12)  

   

1.10.4 12 months  

Poustie 2006 27 21.1 (24.6) 31 12.2 (27.9) 100% 8.85[-4.64,22.34]

Subtotal *** 27   31   100% 8.85[-4.64,22.34]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.29(P=0.2)  

Favours control 10050-100 -50 0 Favours supplements

 
 

Analysis 1.11.   Comparison 1 Oral protein calorie supplements compared with no intervention,
placebo or additional nutritional advice, Outcome 11 Change in total protein intake (g/day).

Study or subgroup Supplements Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.11.1 1 month  

Kalnins 1996 4 13.4 (25.7) 4 9.2 (14.1) 100% 4.15[-24.62,32.92]

Subtotal *** 4   4   100% 4.15[-24.62,32.92]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.28(P=0.78)  

   

1.11.2 3 months  

Kalnins 1996 4 23.7 (44.4) 4 -1.9 (17.6) 3.97% 25.65[-21.12,72.42]

Poustie 2006 21 10.4 (16.5) 24 7.9 (15.9) 96.03% 2.53[-6.98,12.04]

Subtotal *** 25   28   100% 3.45[-5.87,12.76]

Heterogeneity: Tau2=0; Chi2=0.9, df=1(P=0.34); I2=0%  

Test for overall effect: Z=0.73(P=0.47)  

   

1.11.3 6 months  

Poustie 2006 27 14 (20.3) 21 5.2 (15.1) 100% 8.77[-1.24,18.78]

Subtotal *** 27   21   100% 8.77[-1.24,18.78]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.72(P=0.09)  

   

1.11.4 12 months  

Poustie 2006 27 12.6 (16.4) 31 5.8 (19.3) 100% 6.82[-2.36,16]

Subtotal *** 27   31   100% 6.82[-2.36,16]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.46(P=0.15)  

Test for subgroup differences: Chi2=0.63, df=1 (P=0.89), I2=0%  

Favours control 10050-100 -50 0 Favours supplements
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Analysis 1.12.   Comparison 1 Oral protein calorie supplements compared with no
intervention, placebo or additional nutritional advice, Outcome 12 Disease severity score.

Study or subgroup Supplements Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

1.12.1 FEV1 % predicted at 3 months  

Kalnins 1996 4 -12.4 (13.6) 4 2.4 (17.1) -14.78[-36.2,6.64]

   

1.12.2 Change in FEV1 % predicted at 3 months  

Poustie 2006 31 -2.5 (12.3) 38 5.4 (13) -7.92[-13.89,-1.95]

   

1.12.3 Change in FEV1 % predicted at 6 months  

Poustie 2006 32 -1.8 (11.5) 38 1.6 (16.5) -3.39[-9.97,3.19]

   

1.12.4 Change in FEV1 % predicted at 12 months  

Poustie 2006 32 3.4 (13.5) 38 -1.5 (14.9) 4.91[-1.75,11.57]

   

1.12.5 Change in FVC % predicted at 3 months  

Poustie 2006 30 1.5 (14) 37 1.4 (24.3) 0.12[-9.17,9.41]

   

1.12.6 Change in FVC % predicted at 6 months  

Poustie 2006 31 -3 (17.7) 38 -2.9 (20.2) -0.13[-9.07,8.81]

   

1.12.7 Change in FVC % predicted at 12 months  

Poustie 2006 31 0.1 (17.8) 38 -5.2 (20) 5.27[-3.67,14.21]

Favours control 4020-40 -20 0 Favours supplements

 
 

Analysis 1.13.   Comparison 1 Oral protein calorie supplements compared with no intervention,
placebo or additional nutritional advice, Outcome 13 Gastro-intestinal symptom score.

Study or subgroup Supplements Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

1.13.1 12 months  

Poustie 2006 27 -0.4 (2.1) 31 -0.6 (2) 0.2[-0.85,1.25]

Favours experimental 10.5-1 -0.5 0 Favours control

 
 

Analysis 1.14.   Comparison 1 Oral protein calorie supplements compared with
no intervention, placebo or additional nutritional advice, Outcome 14 Headache.

Study or subgroup Supplements Control Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

1.14.1 3 months  

Poustie 2006 1/10 3/10 0.3[0.04,2.58]

Favours supplements 5000.002 100.1 1 Favours control
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A P P E N D I C E S

Appendix 1. Search strategy - Medline [Ovid MEDLINE(R) and Ovid OLDMEDLINE(R)]

 

Medline - Ovid MEDLINE(R) and Ovid OLDMEDLINE(R) 1947 to Present with Daily Update (Searched 18/10/2013)

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

3. randomized.ab.

4. placebo.ab.

5. clinical trials as topic.sh.

6. randomly.ab.

7. trial.ti.

8. 1 or 2 or 3 or 4 or 5 or 6 or 7

9. (animals not (humans and animals)).sh.

10. 8 not 9

11. exp Child/

12. ADOLESCENT/

13. exp infant/

14. child hospitalized/

15. adolescent hospitalized/

16. (child$ or infant$ or toddler$ or adolescen$ or teenage$).tw.

17. or/11-16

18. Child Nutrition Sciences/

19. exp Dietary Proteins/

20. Dietary Supplements/

21. Dietetics/

22. or/18-21

23. exp Infant, Newborn/

24. exp Overweight/

25. exp Eating Disorders/

26. Athletes/

27. exp Sports/

28. exp Pregnancy/

29. exp Viruses/

30. (newborn$ or obes$ or eating disorder$ or pregnan$ or childbirth or virus$ or influenza).tw.
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31. or/23-30

32. 10 and 17 and 22

33. 32 not 31

  (Continued)

 

Appendix 2. Search strategy - The Cochrane Library 'Clinical Trials'

 

The Cochrane Library ‘Clinical Trials’ database, Issue 4 of 4 2011 (searched 18/10/2013)

ID Search Hits Edit Delete

#1 (child* OR infant* OR toddler* OR adolescent* OR teenage*) 126648 edit delete

#2 (supplement*:ti) OR nutrition* 27096 edit delete

#3 (#1 AND #2) 8463 edit delete

#4 (newborn* OR obes* OR eating disorder* OR preg* OR childbirth* OR
virus* OR influenza* OR sport* OR athlete*)

67975 edit delete

#5 (#3 AND NOT #4) 5027 edit delete

#6 "accession number" near pubmed 353977 edit delete

#7 (#5 AND NOT #6) 1424 edit delete

#8 SR-CF 3532 edit delete

#9 (#7 AND NOT #8) 1364 edit delete

#10 (#9) 984 edit delete

 

 
Line #10 restricts search to ‘Clinical Trials’ database only

W H A T ' S   N E W

 

Date Event Description

29 June 2017 Amended Contact details updated.

 

H I S T O R Y

Protocol first published: Issue 1, 2000
Review first published: Issue 3, 2000
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http://www3.interscience.wiley.com/cochrane/searchHistory?mode=runquery%26qnum=1
http://www3.interscience.wiley.com/cochrane/searchHistory?mode=deletequery%26qnum=1
http://www3.interscience.wiley.com/cochrane/searchHistory?mode=runquery%26qnum=2
http://www3.interscience.wiley.com/cochrane/searchHistory?mode=deletequery%26qnum=2
http://www3.interscience.wiley.com/cochrane/searchHistory?mode=runquery%26qnum=3
http://www3.interscience.wiley.com/cochrane/searchHistory?mode=deletequery%26qnum=3
http://www3.interscience.wiley.com/cochrane/searchHistory?mode=runquery%26qnum=4
http://www3.interscience.wiley.com/cochrane/searchHistory?mode=runquery%26qnum=4
http://www3.interscience.wiley.com/cochrane/searchHistory?mode=deletequery%26qnum=4
http://www3.interscience.wiley.com/cochrane/searchHistory?mode=runquery%26qnum=5
http://www3.interscience.wiley.com/cochrane/searchHistory?mode=deletequery%26qnum=5
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Date Event Description

20 May 2015 New citation required but conclusions
have not changed

A new review team has taken on this review at the 2015 update.

Despite the inclusion of one new trial (in a different disease area
than those trials previously included), the conclusions of the re-
view have not changed.

20 May 2015 New search has been performed Three new studies were identified in the latest searches; one of
these has been included in the updated review (Bayram 2009)
and one has been excluded with reasons (Botrán 2011). The third
new study is still ongoing and the authors have been contact-
ed to ascertain when the published data will be available (Cox
2014).

One reference that was previously listed as 'Awaiting classifica-
tion' has now been included under the main (already included)
study ID with confirmation of the paediatric data from the au-
thors (Kalnins 1996). Five further studies that were previously
listed as 'Awaiting classification' have now been excluded (Jain
2006; Johnson 2006; Nielson 2007; Powers 2006; Rollins 2007).
One study that was previously listed as 'Awaiting classification'
has been identified as part of an already excluded study (Rickard
1989).

12 August 2009 Amended Contact details updated.

10 November 2008 New search has been performed 17 new trials were identified in the latest searches: 12 new tri-
als have been listed as excluded (Abdulhamid 2008; Bruzzese
2007; Lloyd-Still 2006; Manguso 2005; Marques 2004; Ndekha
2005; Newby 2007; Oudshoorn 2007; Papas 2007; Soliman 2004;
Stark 2005; Teixido-Planas 2005); five new trials have been listed
as 'Awaiting classification' (Jain 2006a; Johnson 2006a; Nielson
2007a; Powers 2006a; Rollins 2007a).

One trial which was previously listed as ongoing has now been
published in full and has been included in the review (Poustie
2006); one additional reference to an already included trial has
also been listed as 'Awaiting classification' until we are able to
obtain and analyse data for paediatric participants only (Kalnins
2005).

We have obtained the published paper from one trial which was
previously listed as 'Awaiting classifcation' and we have now
judged this to be not eligible to be listed even as an excluded
study.

10 April 2008 Amended Converted to new review format.

14 November 2005 New search has been performed A search was run in November 2004 and no new references were
found which were eligible for inclusion in the review.

27 January 2004 New search has been performed A search was run in August 2003 and identified 13 new refer-
ences. Not all of these were eligible for inclusion in the review,
but two of the references (Lepage 2002; Pelekanos 1990) have
been added to 'Excluded studies'.

16 October 2002 New search has been performed An update of the review was completed in October 2002. No ad-
ditional studies were found to be eligible for inclusion in the re-
view.
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21 May 1999 New citation required and conclusions
have changed

Substantive amendment
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Original review and updates to 2009

Vanessa Poustie, Ruth Watling and Rosalind Smyth wrote the protocol, independently assessed studies for inclusion in this review and
extracted the data. Vanessa Poustie and Rosalind Smyth wrote the remainder of the text.

Vanessa Poustie wrote the updates with comments from Rosalind Smyth and Ruth Watling and she acted as guarantor of the review.

Subsequent updates

Damian Francis and Joanne Smith wrote the updates with comments from Ruth Watling. Joanne Smith acts as guarantor of the review.
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calorie supplements.
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Subsequent updates
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conferences and study days from companies who produce oral protein calorie supplements. She declares that this does not influence the
use of such products in her clinical practice where the clinical condition, age and nutritional status of the child in conjunction with the
scientific evidence is paramount to her decision making. Ruth Watling was also involved in the CALICO trial (Poustie 2006).
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N O T E S

Please refer to 'Oral calorie supplements for cystic fibrosis' Cochrane review, which assesses the eKectiveness of this intervention for
children and adults with cystic fibrosis (Smyth 2014).
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Medical Subject Headings (MeSH)

*Energy Intake;  *Nutritional Status;  Chronic Disease;  Cystic Fibrosis  [*complications];  Dietary Proteins  [administration & dosage]
 [adverse eKects];  Dietary Supplements  [*adverse eKects];  Neoplasms  [*complications];  Nutrition Disorders  [etiology]  [*therapy]; 
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