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ABSTRACT
Background

Poor nutrition occurs frequently in people with cystic fibrosis and is associated with other adverse outcomes. Oral calorie supplements
are used to increase total daily calorie intake and improve weight gain. However, they are expensive and there are concerns they may
reduce the amount of food eaten and not improve overall energy intake. This is an update of a previously published review.

Objectives

To establish whether in people with cystic fibrosis, oral calorie supplements: increase daily calorie intake; and improve overall nutritional
intake, nutritional indices, lung function, survival and quality of life. To assess adverse effects associated with using these supplements.

Search methods

We searched the Cochrane Cystic Fibrosis Trials Register comprising references from comprehensive electronic database searches,
handsearches of relevant journals and abstract books of conference proceedings. We contacted companies marketing oral calorie
supplements.

Last search: 18 October 2016.
Selection criteria

Randomised or quasi-randomised controlled trials comparing use of oral calorie supplements for at least one month to increase calorie
intake with no specific intervention or additional nutritional advice in people with cystic fibrosis.

Data collection and analysis

We independently selected the included trials, assessed risk of bias and extracted data. We contacted the authors of included trials and
obtained additional information for two trials.

Main results

We identified 21 trials and included three, reporting results from 131 participants lasting between three months and one year. Two
trials compared supplements to additional nutritional advice and one to no intervention. Two of the included trials recruited only
children. In one trial the risk of bias was low across all domains, in a second trial the risk of bias was largely unclear and in the third
mainly low. Blinding of participants was unclear in two of the trials. Also, in one trial the clinical condition of groups appeared to be
unevenly balanced at baseline and in another trial there were concerns surrounding allocation concealment. There were no significant
differences between people receiving supplements or dietary advice alone for change in weight, height, body mass index, z score or
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other indices of nutrition or growth. Changes in weight (kg) at three, six and 12 months respectively were: mean difference (MD) 0.32
(95% confidence interval (CI) -0.09 to 0.72); MD 0.47 (95% CI -0.07 to 1.02 ); and MD 0.16 (-0.68 to 1.00). Total calorie intake
was greater in people taking supplements at 12 months, MD 265.70 (95% CI 42.94 to 488.46). There were no significant differences
between the groups for anthropometric measures of body composition, lung function, gastro-intestinal adverse effects or activity levels.
Moderate quality evidence exists for the outcomes of changes in weight and height and low quality evidence exists for the outcomes of
change in total calories, total fat and total protein intake as results are applicable only to children between the ages of 2 and 15 years
and many post-treatment diet diaries were not returned. Evidence for the rate of adverse events in the treatment groups was extremely
limited and judged to be of very low quality

Authors’ conclusions

Oral calorie supplements do not confer any additional benefit in the nutritional management of moderately malnourished children
with cystic fibrosis over and above the use of dietary advice and monitoring alone. While nutritional supplements may be used, they
should not be regarded as essential. Further randomised controlled trials are needed to establish the role of short-term oral protein
energy supplements in people with cystic fibrosis and acute weight loss and also for the long-term nutritional management of adults
with cystic fibrosis or advanced lung disease, or both.

PLAIN LANGUAGE SUMMARY
Use of oral supplements to increase calorie intake in people with cystic fibrosis

We reviewed the evidence for the use of oral supplements to increase calorie intake in people with cystic fibrosis.
Background

Cystic fibrosis affects many organs, including the digestive system, and can lead to food not being absorbed as it should be, which in turn
leads to growth problems. Children with cystic fibrosis need more energy than other children, but they often have reduced appetites.
Poor diet has been linked to poor outcomes in cystic fibrosis. Milks or juices containing additional calories are often added to the diets
of children with cystic fibrosis to increase their total daily calorie intake and help them gain weight. However, these supplements are
expensive and may not achieve the desired effect if patients take them as a substitute for calories consumed from food rather than as an
additional component. In toddlers or young children use of supplements may risk compromising the development of normal eating
behaviour. This is an updated version of the review.

Search date
We last searched for evidence on 18 October 2016.
Study characteristics

This review includes three randomised controlled trials with a total of 131 participants and two of them only included children. Two of
the trials compared supplements to dietary advice and one compared supplements to no advice. The trials lasted between three months

and one year.
Key results

There were no major differences between people receiving supplements or just dietary advice for any nutritional or growth measurements.
This was also true for measures of body composition, lung function, adverse effects on the digestive system or people’s levels of activity.
Advice and monitoring appear to be enough to manage the diet of moderately malnourished children.

Future trials should look into the use of calorie supplements for acute weight loss or long-term care for adults with cystic fibrosis.
Quality of the evidence

One of the trials appeared to be well run and the risk of bias was low for all the aspects of trial design that we assessed; so we do not
think any bias will influence the results in a negative way. In the other two trials, we were not sure if the people taking part could guess
which treatment group they were in. In one of these two trials, we further thought it was likely that the person recruiting them to
the trial knew which group the participant would be in. In the second of these trials, the people in the group receiving supplements
appeared to be generally in better clinical condition at the start of the trial than those who didn’t receive any supplements or advice.
These factors affect our confidence in the results from these trials.
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We judged the quality of the evidence for the changes in weight and height to be moderate, but judged the quality of the evidence for
the changes in total calories, total fat and total protein intake as low since results are applicable only to children aged between 2 and

15 years; also many post-treatment diet diaries were not returned to the investigators. Evidence for the rate of adverse events in the
treatment groups was extremely limited and judged to be of very low quality.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Oral calorie supplements compared with control for cystic fibrosis

Patient or population: adults and children with cystic fibrosis

Settings: outpatients

Intervention: oral calorie supplements
Comparison: control (no intervention, dietary advice or nutritional counselling)

Outcomes

lllustrative comparative risks* (95% Cl)

Relative effect

No of participants

Quality of the evidence Comments

(95%Cl) (studies) (GRADE)

Assumed risk Corresponding risk

Control (no interven- Oral calorie supple-

tion, dietary advice ments

or nutritional coun-

selling)
Change in weight (kg): The mean change in The mean change in NA 102 DODO There was also no sig-
'at 12 months weight was 2.97 kg weight was 0.16 kg ex- (1 trial) moderate? nificant difference be-

Follow-up: up to 12
months

gained in the control
group

tra gained (0.68 kg lost
to 1.00 kg extra gained)
in the treatment group

tween treatment
groups at 3 months (MD
0.32 kg, 95% Cl -0.09
kg to 0.72 kg, 112 par-
ticipants, 2 trials) or at
6 months (MD 0.47 kg,
95% Cl -0.07 kg to 1.02
kg, 117 participants, 2
trials)

There was also no sig-
nificant difference in
change in weight cen-
tile between treatment
groups at 3, 6 and 12
months


http://www.thecochranelibrary.com/view/0/SummaryFindings.html
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Changeln height (cm): The mean change in The mean change in NA
height was 5.85 cm height was 0.06 cm ex-

at 12 months gained in the control tra gained (0.50 cm

Follow-up: up to 12 group lost to 0.62 cm extra

months gained) inthe treatment
group

102
(1 trial)

SDDO
moderate?

There was also no sig-
nificant difference be-
tween

treatment groups at 3
months (MD -0.04 cm,
95%Cl -0.36 cm t0 0.29
cm, 112 participants, 2
trials) or at 6 months
(MD -0.47 cm, 95% Cl -
1.32cmt00.38cm, 101
participants, 1 trial)
There was also no sig-
nificant difference in
change in height cen-
tile between treatment
groups at 3, 6 and 12
months

Change intotal calories The mean change into- The mean change in to- NA

(Kcal/day): tal calories was 139.52 tal calories was 265.

at 12 months Kcal/day in the control 70 Kcal/day higher (42.

Follow-up: up to 12 group 94 to 488.46 Kcal/day

months higher) in the treatment
group

58
(1 trial)

SDOO
low2:3

There was also a signif-
icant advantage to the
treatment group over
the control group at
6 months (MD 304.
86 Kcal/day, 95% ClI
5.62 kcal/day to 604.
10 Kcal/day, 48 partici-
pants, 1 trial)

There was no sig-
nificant difference be-
tween treatment
groups at 3 months
(MD 115.09 Kcal/day,
95% Cl -121.34 Kcal/
day to 351.52 Kcal/ day,
58 participants, 2 trials)
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Change in total protein The mean change into- The mean change in to- NA

(g/day):

at 12 months
Follow-up: up to 12
months

tal protein was 5.75 g/

tal calories was 6.82 g/

day in the control group day higher (2.36 g/day

lower to 16.00 g/day
higher) in the treatment

group

58
(1 trial)

DSDOO
low2:3

There was also no sig-
nificant difference be-
tween treatment
groups at 3 months (MD
2.51 g/day, 95% Cl -6.
74 g/day to 11.77 g/
day, 58 participants, 2
trials) or at 6 months
(MD 8.77 g/day, 95% Cl
-1.24 g/day to 18.78 g/
day, 48 participants, 1
trial)

Change in total fat (g/ The mean change in to-
tal fat was 12.23 g/day

day):

at 12 months

Follow up: up to 12
months

in the control group

The mean change in to-
tal calories was 8.85 g/
day higher (4.64 g/day
lower to 22.34 g/day
higher) in the treatment
group

NA

58
(1 trial)

DSDOO
low2:3

There was also no sig-
nificant difference be-
tween treatment
groups at 3 months (MD
-1.10 g/day, 95%Cl -15.
05 g/day to 12.85 g/
day, 58 participants, 2
trials) or at 6 months
(MD 11.74 g/day, 95%
Cl -2.96 g/day to 26.44
g/day, 48 participants,
1 trial)

Adverse events:
Follow up: up to 12
months

See comment

See comment

NA

Not stated
(1 trial)

SO00
very low*

One trial investigated
gastro-intestinal symp-
toms with a question-
naire and reported no
significant  difference
between the groups

Change in lung func-
tion - FEV. (% pre-
dicted):

at 12 months

The mean change in
FEV: (%predicted) was
-1.5in the control group

The mean change in NA

FEV. (% predicted) 1.
91 lower (8.57 lower to
4.75 higher) in the treat-

70
(1 trial)

SDOO
low2>

There was a signifi-
cant decline in FEV:
(% predicted) in the
treatment group com-
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Follow-up: up to 12 ment group
months

pared to the control
group at 3 months
(MD -7.96, 95% CI -
13.52 to -2.40). There
was no significant dif-
ference between treat-
ment groups at 6
months (MD -3.39, 95%
Cl-9.97 to 3.19)

There was also no sig-
nificant difference in
change in FVC between
treatment groups at 3,
6 and 12 months

*The basis for the assumed risk is the mean control group risk across studies. 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% Cl).

BMI: body mass index; Cl: confidence interval; FEV. : forced expiratory volume at 1 second; FVC: forced vital capacity; MD: mean difference; NA: not applicable

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.

Very low quality: we are very uncertain about the estimate.

1. There was also no significant difference in terms of other indices of nutrition or growth; weight for height (percentage) at 3
months, change in BMI (kg/m?) at 3,6 and 12 months and change in BMI centile at 3 and 12 months. There was a significant
advantage for oral calorie supplements over control at 6 months (MD 5.75,95%Cl 0.22 to 11.28, 101 participants, 1 trial).

2. Downgraded once due to applicability; results apply only to children between the ages of 2 and 15 years, results not

applicable to adults.

3. Downgraded once due to incomplete outcome data; 58 out of 102 children returned the 12 month dietary diary, 44 who did

not return the diary are excluded from analysis.

4. Downgraded twice due to imprecision and once due to risk of selective outcome reporting bias; adverse events of treatment

were reported in only a single trial and very limited information was provided about the rate of adverse events.

5. Downgraded once due to applicability; Spirometry data recorded only for children over the age of 5 years, lung function

outcomes are not applicable to children between the ages of 2 to 5 years from this study.



BACKGROUND

Description of the condition

Cystic fibrosis (CF) is a multisystem disorder affecting many or-
gans including the lungs, gastro-intestinal tract, pancreas and liver.
Failure to thrive is a common means of presentation of undiag-
nosed children with CF; and poor nutrition may be a problem
in the children and adults diagnosed with CF (Shepherd 1980).
This may worsen as the disease progresses. In recent years guide-
lines have recommended that dietary intake should provide at least
120% of the recommended daily allowance for energy in people
with cystic fibrosis (Sinaasappel 2002). This increased calorie re-
quirement is contributed to by multiple factors. These include
malabsorption and, in children or adults with more advanced chest
disease, it may also be contributed to by increased work of breath-
ing or chronic pulmonary sepsis. In addition, when unwell, people
with CF may have reduced appetite. It was suggested by studies in
the 1980s that there was an increased energy requirement associ-
ated with the basic defect of CF (Shepherd 1988), but this is now
disputed and resting energy expenditure in clinical stable children
with CF has been shown to be similar to control children without
CF (Marin 2004). Poor nutrition has been associated with ad-
verse outcomes in CF and therefore nutritional management is di-
rected at maintaining normal weight and height for age in people
with CF (MacDonald 1996). There is a further systematic review
which assesses the effectiveness of this intervention for children
with chronic disease (Francis 2015).

Description of the intervention

Oral calorie supplements (OCS) are usually in the form of either
fortified milk or juice drinks or simple energy sources.

How the intervention might work

These supplements are used to try and increase the total daily
calorie intake and thereby improve weight gain. Provided calorie
supplements are taken in addition to normal dietary intake from
food, then overall calorie intake should be improved.

Why it is important to do this review

However, it is possible that OCS may replace some of the calories
taken as food and their potential effect on overall total calorie in-
take be either reduced or eliminated. A further potential adverse
consequence of replacing calorie intake from normal food by calo-
ries from OCS may be to have a detrimental effect on normal eat-
ing behaviour, which is particularly critical in toddlers and young
children who are learning to develop normal eating behaviour. In

addition, OCS are expensive and therefore it is important to eval-
uate their effectiveness. The cost for a 10-year old child is about
£1124 per annum in the UK (RLCH 20006).

This is an updated version of previously published reviews (Smyth
2000; Smyth 2007; Smyth 2012; Smyth 2014).

OBJECTIVES

To examine the evidence that in people with CF oral calorie sup-
plements:

e improve measures of nutritional status, lung function and

survival and quality of life;

e increase daily calorie intake, without reducing calorie intake
from normal food;

e are associated with adverse effects in people with CE, which
are either important to the individual or have long-term sequelae.
These may include diarrhoea, reduced appetite, and bloating.

METHODS

Criteria for considering studies for this review

Types of studies
Randomised controlled trials (RCTs), published or unpublished.

Trials, where quasi-randomisation methods such as alternation are
used, would be included if there was sufficient evidence that the
treatment and comparison groups were comparable in terms of
clinical and nutritional status.

Types of participants
Children and adults with defined CF, diagnosed clinically and

by sweat or genetic testing, including all ages and all degrees of
severity, including severity of undernutrition.

Types of interventions

Oral calorie supplements, in the form of either fortified milk or
juice drinks or as simple energy soutrces, given in any amount for a
period of at least one month, where these have been compared to
existing conventional therapies in people with CE Existing con-
ventional therapies may include nutritional advice on how to im-
prove calorie input from food or no specific intervention. These
two control groups will be analysed separately when there are suf-
ficient studies available. Trials where OCS are used for reasons
other than to increase calorie intake were excluded.

Oral calorie supplements for cystic fibrosis (Review)
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Types of outcome measures

Primary outcomes

1. Change in weight or height or body mass index (BMI) or z

score or other indices of nutrition or growth

Secondary outcomes

1. Anthropometric measures of body composition

2. Total calorie intake measured daily or weekly or over some
other time interval

3. Calorie intake from food measured daily, weekly or over
some other time interval

4. Calorie intake from OCS measured daily, weekly or over
some other time interval

5. Nutrient intake measured daily, weekly or at some other
time interval

6. Measures of eating behaviour

7. Measures of quality of life

8. Adverse effects including diarrhoea, reduced appetite,
abdominal bloating, episodes of distal intestinal obstruction
syndrome and any other adverse effects reported

9. Measures of lung function
10. Number of deaths or age at death in each group
11. Activity levels (post hoc change)

Search methods for identification of studies

There will be no restrictions regarding language or publication
status.

Electronic searches

Relevant trials were identified from the Group’s Cystic Fibrosis
Trials Register using the terms: calorie supplements AND oral.
The Cystic Fibrosis Trials Register is compiled from electronic
searches of the Cochrane Central Register of Controlled Trials
(CENTAL) (updated each new issue of theCochrane Library),
weekly searches of MEDLINE, a search of Embase to 1995 and the
prospective handsearching of two journals - Pediatric Pulmonology
and thefournal of Cystic Fibrosis. Unpublished work is identified
by searching the abstract books of three major cystic fibrosis con-
ferences: the International Cystic Fibrosis Conference; the Euro-
pean 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 CF Trials Register:
18 October 2016.

Searching other resources

In addition, full text searching of thefournal of Pediatrics from
1988 to 1996 was undertaken. Additional RCTs were found from
the reference lists provided by the review group. Furthermore,
the companies which manufacture OCS were contacted to ask

whether they have data on RCTs of OCS in CF on file.

Data collection and analysis

Selection of studies

The two authors independently selected the trials to be included
in the review. Any disagreements were resolved by discussion.

Data extraction and management

Each author independently extracted data and again any disagree-
ments were resolved by discussion.

Outcome data were grouped into those measured at one, three, six,
12 months and annually thereafter. If outcome data were recorded
at other time periods then consideration was given to examining
these as well.

Assessment of risk of bias in included studies

In order to establish a risk of bias for each included trial, each
author assessed the methodological quality of each trial. In par-
ticular, authors examined details of generation of the randomisa-
tion sequence and allocation concealment. If these were consid-
ered adequate the authors deemed the trial to be at low risk of
bias. The authors also assessed whether the trial was blinded. The
more people blinded to an intervention (participants, clinicians
and outcome assessors), the lower the risk of bias would be for
that trial. The authors also examined whether intention-to-treat
analyses were possible from the available data and if the number of
participants lost to follow up or subsequently excluded from the
trial was recorded. Any trials which did not discuss or account for
missing data or participants was thought to have a potential risk
of bias. For quasi-randomised studies, each author examined the
baseline characteristics of the intervention and comparison groups
to assess whether the two groups were comparable. If groups were
not comparable, there would be a risk of bias.

Measures of treatment effect

For binary outcome measures, we aimed to calculate a pooled
estimate of the treatment effect for each outcome across trials (the
odds of an outcome among treatment allocated participants to the
corresponding odds among controls). For continuous outcomes,
we recorded either mean change from baseline for each group or
mean post-treatment/intervention values and standard deviation
or standard error for each group. We aimed to calculate a pooled

Oral calorie supplements for cystic fibrosis (Review)
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estimate of treatment effect by determining the mean difference

(MD) and corresponding 95% confidence intervals (Cls).

Unit of analysis issues

We do not plan to include any cross-over trials as this design is not
appropriate to assess the effect of the intervention or the above-
mentioned outcomes.

Dealing with missing data

In order to allow an intention-to-treat analysis, we sought data on
the number of participants with each outcome event, by allocated
treated group, irrespective of compliance and whether or not the
participant was later thought to be ineligible or otherwise excluded
from treatment or follow up.

Where data were not available in the published trial reports, we
contacted the lead investigator of the trial for further information.

Assessment of heterogeneity

We planned that heterogeneity between trial results would be
tested for using a standard Chi? test.

Data synthesis
We analysed the data using a fixed-effect model. We had originally

planned to analyse data using a random-effects model if we had
identified significant heterogeneity between trials.

Subgroup analysis and investigation of heterogeneity

We originally planned to perform subgroup analyses stratified ac-
cording to type of control group(s) used, age and severity of nu-
tritional status.

Sensitivity analysis
We also planned to perform a sensitivity analysis based on the

methodological quality of the trials, including and excluding
quasi-randomised trials.

Summary of findings and quality of the evidence
(GRADE)

In a post hoc change from protocol, we have presented a summary
of findings tables for the comparison of oral calorie supplements
compared to control (no intervention, dietary advice or nutritional
counselling) for adults and children with CF (Summary of findings
for the main comparison)

The following outcomes were reported in the tables (chosen based
on relevance to clinicians and consumers): change in weight (kg),
change in height (cm), change in total calories (kcal/day), change
in total protein (g/day), change in total fat (g/day), adverse events,

lung function (change in per cent (%) predicted FEV1 ). All out-
comes are reported at 12 months.

We determined the quality of the evidence using the GRADE
approach; and downgraded evidence in the presence of a high
risk of bias in at least one study, indirectness of the evidence,
unexplained heterogeneity or inconsistency, imprecision of results,
high probability of publication bias. We downgraded evidence by
one level if they considered the limitation to be serious and by two

levels if very serious.

RESULTS

Description of studies

Results of the search

The searches for this review identified a total of 22 potentially eli-
gible trials. Three trials were included in the review; 18 trials were

excluded from the review; and one trial is awaiting classification.

Included studies

All three included trials (n = 131) have been published as abstracts
and full papers (Hanning 1993; Kalnins 2005; Poustie 2000).

Trial design

Two trials were RCTs (Hanning 1993; Poustie 2006) and one
was a quasi-RCT (Kalnins 2005). All three were of parallel design
(Hanning 1993; Kalnins 2005; Poustie 2006). Two trials were sin-
gle centre (Hanning 1993; Kalnins 2005) and one was multicen-
tre with included participants recruited from 17 hospitals (Poustie
2006). All three trials had differing durations: in one the inter-
vention was given for three months with a total of six months
follow-up (Kalnins 2005); in the second trial the intervention was
given for six months (Hanning 1993); and in the third trial, the
intervention was given for 12 months (Poustie 2006).

One trial was an explanatory trial (Hanning 1993) (an explana-
tory trial is one which looks at biological mechanisms, rather than
one which aims to provide sound treatment recommendations
(Murray 1991)). The main aim of this trial was to investigate the re-
lationship between nutritional status and skeletal muscle strength.
Since they are investigating the biological effects of treatment, ex-
planatory trials usually only analyse the information on individu-
als who completed treatment, which was the case in this trial. Two
trials presented data using an ITT analysis (Kalnins 2005; Poustie
2006).
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Participants

Numbers of participants ranged from 15 (Kalnins 2005) to 102
(Poustie 2006). Two trials enrolled children up to 15 years of age (
Hanning 1993; Poustie 2006) and one trial included both children
and adults (Kalnins 2005). In two studies there were almost equal
numbers of males and females (Hanning 1993; Poustie 2006), but
in one trial there were more females (n = 10) than males (n = 3)
(Kalnins 2005).

All trials supplied details of participant characteristics at baseline
(Hanning 1993; Kalnins 2005; Poustie 2006). In the Hanning
trial, although the participants were described as having mild to
moderate lung disease and were randomised with adequate allo-
cation concealment, the treatment and control groups were not
similar at baseline; the treatment group appearing to be in better
clinical condition (Hanning 1993).

Two trials stated inclusion criteria: for the Kalnins trial these were
below 90% ideal weight for height or a 5% reduction in ideal
weight for height over three months (Kalnins 2005); and in the
CALICO trial at least one of the following - a BMI below the 25th
centile but over 0.4th centile, or no increase in weight over the
previous three months, or a 5% decrease in weight from baseline
over a period shorter than six months (Poustie 2006).

Interventions

The interventions in the included trials were targeted to achieve
an increase in energy intake of 20% (Kalnins 2005; Poustie 2006)
or 25% (Hanning 1993). Two trials compared dietary advice in
addition to supplements in the form of drinks to dietary advice
alone (Kalnins 2005; Poustie 2006). One trial compared the use of
dietary supplements (drink powders, milk shakes or tinned pud-
dings) to a control group receiving no additional supplements

(Hanning 1993).

Outcomes

All three trials reported on dietary energy and nutrient intake,
height, weight, anthropometric measurements and pulmonary
function (Hanning 1993; Kalnins 2005; Poustie 2006). Two trials
reported on activity levels (Hanning 1993; Poustie 2006). Han-
ning additionally reported on skeletal muscle strength and power,
respiratory muscle strength and laboratory measures of nutritional
status (e.g. albumin, amino acids) (Hanning 1993). Kalnins addi-
tionally reported weight for height scores and faecal balance studies
(Kalnins 2005). Poustie reported BMI scores and gastro-intestinal
symptoms (Poustie 2006).

Excluded studies

A total of 18 trials were excluded for a variety of reasons. Details
can be found in the section Characteristics of excluded studies.
Seven trials did not use an oral calorie supplement in the inter-

vention (Abdulhamid 2008; Bruzzese 2007; Ellis 1998; Haworth

2004; Lloyd-Still 2001; Oudshoorn 2007; Papas 2007). Four tri-
als did not give an oral calorie supplement with the objective of
increasing calorie intake (Best 2004; Caramia 2003; Grey 2003;
Milla 1996). Three trials were of insufficient duration (less than
one month) (Adde 1997; Kane 1991; Sondel 1987). One trial was
not randomised (Patchell 2001) and a further trial was a quasi-
RCT, but the groups were not comparable at baseline (Steinkamp
2000). One trial did not have a comparator group without an oral
supplement (Lepage 2002) and in one trial the calorie supplement
was not given orally (McKenna 1985).

Risk of bias in included studies

Allocation

In the trial by Hanning and the CALICO trial, generation of the
randomisation sequence was based on a table of random numbers
and so we judged these trials to have a low risk of bias (Hanning
1993; Poustie 2006). In the trial by Kalnins, participants were
segregated by age and sex and the initial participants from each
group were randomly allocated to intervention or control (Kalnins
2005). The paper does not give any details of how this randomi-
sation was undertaken, so we deemed this trial to have an unclear
risk of bias (Kalnins 2005).

Allocation in the Hanning trial and the CALICO trial was con-
cealed using sealed envelopes and we judged these trials to have a
low risk of bias (Hanning 1993; Poustie 2006). The trial by Kalnins
was quasi-randomised, initial participants from each group were
randomly allocated to intervention or control, then each subse-
quent participant was allocated a different group from the previ-
ous one (Kalnins 2005). We therefore judged this trial to have a
potential risk of bias.

Blinding

Due to the interventions, blinding of clinicians and participants
was not possible in any of the three included trials, but all three
trials blinded the outcome assessors for some or all outcomes.
In the Hanning trial, investigators performing skeletal and lung
muscle-function tests and anthropometry were unaware of the
participant’s study group (Hanning 1993). In the CALICO trial,
the researcher undertaking the analysis of outcomes was masked
as to the allocation groups (Poustie 2006). These two trials were
deemed to have some risk of bias. In the Kalnins trial apart from
the ’study monitors’ (nurse and dietitian), all other investigators
were blinded (but it was not clear whether all investigators who
assessed the outcome measures were blinded) (Kalnins 2005). Due
to this fact the risk of bias for this trial is unclear.
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Incomplete outcome data

In the Hanning trial, an intention-to-treat analysis was not per-
formed (Hanning 1993); 20 participants were randomised but
data from only 16 participants were presented. The paper does
give reasons for the four participants withdrawing (they found the
time demands for testing or the travelling distance to be excessive)
(Hanning 1993). We therefore judged this trial to have a low risk
of bias from incomplete outcome data.

In the Kalnins trial, two participants (one in each group) dropped
out after completing baseline (reasons were feeling unwell and
change of mind) and were not followed up (Kalnins 2005). Two
out of seven participants allocated to the supplement group were
not taking supplements at three months, but were included in the
analysis, which was judged to be intention to treat (Kalnins 2005).
We judged there to be some risk of bias in this trial since although
the withdrawals were described and the analysis was by intention
to treat, the drop outs were not equal across groups.

In the CALICO trial, analysis was by intention to treat (Poustie
2006). It was stated that all 102 children randomised completed
the trial; however there were some data not available for some of
the outcomes. Interim data on two children from the supplement
group (due to parental choice or illness) and on one child from
the standard care group (due to illness) were not collected. We
judged there to be little risk of bias here as the drop outs were
equal across groups and for similar reasons. Furthermore, nine
children failed to return the baseline diet diary and 39 failed to
return the 12-month diet diary (no details given for which group
these children were allocated to), so dietary intake data are based
on the 58 children who completed both diaries. Spirometry data
are available for 70 of the 72 children who were aged over five
years, again no details are given as to which group the two missing
sets of data were from.

Selective reporting

Two trials had an unclear risk of bias as they did not report adverse
events; however it was unclear if this was due to a lack of adverse
events or a failure to report them (Hanning 1993; Kalnins 2005).
Kalnins did not report the change from baseline values for out-
come measures in the original publication, but has since provided
summary statistics for the change from baseline to the authors of
this review (Kalnins 2005). One trial was judged to have a low
risk of bias for selective reporting as all outcomes described in the
’Methods section of the full paper are reported in the Results’
section (Poustie 2006).

Other potential sources of bias

In the Hanning trial, it was noted that the participants in the
treated group appeared to be in better clinical condition at baseline
than in the control group (Hanning 1993). This could potentially
be a source of bias.

Effects of interventions

See: Summary of findings for the main comparison

It should be noted that the total number of participants included
in this review was 131; 16 from one trial (Hanning 1993), 13
from the second trial (Kalnins 2005) and 102 from the third trial
(Poustie 2006). In the Hanning trial, the groups were not similar at
baseline, therefore we have not included these results. We have at-
tempted, as yet unsuccessfully, to obtain further information from
the authors, in particular the mean change from baseline for all
outcomes relevant to the review and data on the four participants
who dropped out, to enable an intention-to-treat analysis.

The majority of the participants in this review were from the
CALICO trial. Where possible, the outcomes measured at three
and six months from the Kalnins and Hanning trials are combined
with the CALICO trial. All the outcomes reported at 12 months
are from the CALICO trial (Poustie 2006).

Primary outcome

I. Change in weight or height or BMI or z score or other
indices of nutrition or growth

a. Change in weight

There was no significant difference between the groups at any time
point (Analysis 1.1); although data from two trials showed a trend
for the supplement group to have greater improvement at three
months, MD 0.32 kg (95% CI -0.09 to 0.72) (Kalnins 2005;
Poustie 2006), and from two trials at six months MD 0.47 kg
(95% CI-0.07 to 1.02) (Hanning 1993; Poustie 2006). However,
this was not apparent from a single trial at 12 months, MD 0.16
kg (95% CI -0.68 to 1.00) (Poustie 2006).

b. Change in weight centile

Data were only available from one trial (Poustie 2006). There was
no significant difference between the groups at three months, MD
1.72 percentile points (95% CI -0.59 to 4.03), at six months, MD
2.12 percentile points (95% CI -0.94 to 5.18) or 12 months, MD
1.83 percentile points (95% CI -1.77 to 5.43) (Analysis 1.2).

c. Change in height

There was no significant difference between the groups at three
months (two trials (Kalnins 2005; Poustie 2006)), MD -0.04 cm
(95% CI -0.36 to 0.29), at six months (one trial (Poustie 2006)),
MD -0.47 cm (95% CI -1.32 to 0.38) or at 12 months (one trial
(Poustie 2006)), MD 0.06 cm (95% CI -0.50 to 0.62) (Analysis
1.3).
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d. Change in height centile

Data were only available from one trial (Poustie 2006). Analy-
sis showed no significant difference between the groups at three
months, MD -0.56 percentile points (95% CI -2.04 to 0.92), at
six months, MD -1.74 percentile points (95% CI -4.40 to 0.92)
or at 12 months, MD -0.65 percentile points (95% CI -3.11 to
1.81) (Analysis 1.4).

e. Weight for height

Data were only available from one trial (Kalnins 2005); at three
months there was no significant difference between the groups,

MD -0.96% (95% CI -5.23 to 3.31) (Analysis 1.5).

f. Change in BMI

Data were only available from one trial (Poustie 2006). There was
no significant difference between the groups at three months, MD
0.14 kg/m?2 (95% CI -0.08 to 0.306), at six months, MD 0.24 kg/
m? (95% CI -0.06 to 0.54) or at 12 months, MD 0.08 kg/m?
(95% CI -0.28 to 0.44) (Analysis 1.6).

g. Change in BMI centile

Data were only available from one trial (Poustie 2006). There was
no significant difference between the groups at three months, MD
3.28 percentile points (95% CI -0.70 to 7.26), at six months, MD
5.75 percentile points (95% CI 0.22 to 11.28) or at 12 months,
MD 2.99 percentile points (95% CI -2.69 to 8.67) (Analysis 1.7).

Secondary outcomes

I. Anthropometric measures of body composition

a. Change in mid-upper arm circumference

Data were only available from one trial (Poustie 2006). There was
no significant difference between the groups at three months, MD
0.19 cm (95% CI -0.25 to 0.63), at six months, MD 0.22 cm
(95% CI -0.17 to 0.61) or at 12 months, MD 0.21 cm (95% CI
-0.27 t0 0.69) (Analysis 1.8).

2.Total calorie intake measured daily or weekly or over
some other time interval

a. Change in total calorie intake

There was no significant difference between the groups at three
months (two trials (Kalnins 2005; Poustie 2006)), MD 115.09
Kcal (95% CI -121.34 to 351.52) (Analysis 1.9). Data at six
months and 12 months were only reported in one trial (Poustie
20006); these data showed that the total calorie intake recorded

in the supplement group was greater; at six months, MD 304.86
Kcal (95% CI 5.62 to 604.10), and at 12 months, MD 265.70
Kcal (95% CI 42.94 to 488.46) (Analysis 1.9).

b. Change in total protein intake

There was no significant difference between the groups at three
months (two trials (Kalnins 2005; Poustie 2006)), MD 2.51 g/day
(95% CI -6.74 to 11.77), at six months (one trial (Poustie 2000)),
MD 8.77 g/day (95% CI -1.24 to 18.78) or at 12 months (one
trial (Poustie 2006)), MD 6.82 g/day (95% CI -2.36 to 16.00)
(Analysis 1.10).

c. Change in total fat intake

There was no significant difference between the groups at three
months (two trials (Kalnins 2005; Poustie 2006)), MD -1.10 g/day
(95% CI 15.05 to 12.85), at six months (one trial (Poustie 2006)),
MD 11.74 g/day (95% CI -2.96 to 6.44) or at 12 months (one
trial (Poustie 2006)), MD 8.85 g/day (95% CI -4.64 to 22.34)
(Analysis 1.11).

3. Calorie intake from food measured daily, weekly or over
some other time interval

No study reported this outcome measure.

4. Calorie intake from OCS measured daily, weekly or over
some other time interval

This outcome was only reported in one trial; at the three-month
time point, mean (SD) calorie intake per day from supplements

was 126.8 (387.7) Kcal in the supplement group (Kalnins 2005).

5. Nutrient intake measured daily, weekly or at some other
time interval

No trial reported this outcome measure.

6. Measures of eating behaviour

No trial reported this outcome.

7. Measures of quality of life

No trial reported this outcome.

8. Adverse effects including diarrhoea, reduced appetite,
abdominal bloating, episodes of distal intestinal obstruction
syndrome and any other adverse effects reported

The CALICO trial investigated gastro-intestinal symptoms with a
questionnaire and reported no significant difference between the

groups (Poustie 2000).
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9. Measures of lung function

a. Change in FEV
1 (% predicted)

At three months, the change in FEV1 (% predicted) was greater in
the control group (two trials (Kalnins 2005; Poustie 2006)), MD
-7.96% (95% CI -13.52 to -2.40), but there was no significant
difference between groups at six months (one trial (Poustie 2006)),
MD -3.39% (95% CI -9.97 to 3.19) (Poustie 2006), or at 12
months (one trial (Poustie 2006)), MD -1.91% (95% CI -8.57 to
4.75) (Analysis 1.12).

b. Change in FVC (% predicted)

Data were only available from one trial (Poustie 2006). There was
no significant difference between the groups at three months, MD
0.12% (95% CI-9.17 to 9.41), at six months, MD -0.13% (95%
CI-9.07 to 8.81) or at 12 months, MD 5.27% (95% CI -3.67 to
14.21) (Analysis 1.13).

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

None of the trials reported any deaths.

11. Activity levels (post-hoc change)

Data were only available from one trial (Poustie 2006). There was
no significant difference between the groups at three months, MD
0.52% in 24 hours (95% CI -3.89 to 4.93), at six months, MD -
1.84% in 24 hours (95% CI -6.38 to 2.70) or at 12 months, MD
-0.08% in 24 hours (95% CI -4.05 to 3.89) (Analysis 1.14).

DISCUSSION

Summary of main results

This Cochrane Review has shown that use of oral protein energy
supplements does not improve nutritional status in people with
cystic fibrosis (CF). It suggests that dietary advice alone is a sat-
isfactory approach to the management of people with CF and
moderate malnutrition. This has implications for the nutritional
management of CF as these products are widely prescribed and are
expensive. We feel that oral protein calorie supplements should
not be regarded as an essential part of the long-term clinical care
of children with CF who are moderately malnourished.

Overall completeness and applicability of
evidence

There are some issues which should be considered when assess-
ing the implications of the review for clinical practice. Firstly, the
result of this review was largely contributed to by the CALICO
study (Poustie 2006). This study was conducted in children, not
adults, who were moderately malnourished and the intervention
given was in the form of oral protein energy supplements, taken as
drinks, over the long term. The children generally had good lung

function (mean forced expiratory volume in one second (FEV1 )
% predicted was greater than 70%) and did not have severe com-
plications of CE Therefore one must be cautious in considering
whether the results of this review can be applied to adults with
more severe lung disease or worse nutritional status or both. Addi-
tionally, the short-term use of nutritional supplements as a strat-
egy to treat acute weight loss was not assessed in any other trial
included in this review.

Total energy and macronutrient intake in the included trials were
assessed by information from diaries. The investigators in the
CALICO trial reviewed this carefully and felt that the diary infor-
mation was likely to be an overestimate of the participants’ intake
from supplements, as supplement groups seemed to be consuming
about 18% more than the standard care group relative to their
estimated average requirement for energy intake, but showed no
change in nutritional status. Hence reported intake of food and
other nutrients by participants should be interpreted with caution
in clinical studies.

Quality of the evidence

The quality of the evidence was judged to be moderate for the
change in weight and height and low for the change in total calo-
ries, total fat and total protein intake (this is because results are ap-
plicable only to children between the ages of two and 15 years and
many post-treatment diet diaries were not returned). Evidence for
the rate of adverse events in the treatment groups was extremely
limited and judged to be of very low quality.

Potential biases in the review process

The authors undertook comprehensive searching for this review
so there is unlikely to be any bias due to the non-identification
of relevant trials. However, the lead author of the review was also
an investigator on the largest included study in the review. To
avoid any potential bias from this fact data from that study were
extracted and checked by an independent person at the editorial
base.
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Agreements and disagreements with other
studies or reviews

Despite the findings of this review, guidelines from the USA (CFF
2016) and the UK (UK CF Trust 2010; UK CF Trust 2013)
continue to provide recommendations for their use, although the
statements made are not specific about the clinical situation in
which they should be used. A non-Cochrane systematic review
states, “For children with growth deficits and adults with weight
deficits, the CF Foundation recommends the use of nutritional
supplements (oral and enteral) in addition to usual dietary intake
to improve the rate of weight gain” (Stallings 2008), but does
not reference this Cochrane Review or the CALICO trial (Poustie
20006).

AUTHORS’ CONCLUSIONS

Implications for practice

In children with CF who are moderately malnourished the use of
dietary advice and monitoring alone is an appropriate approach
to management. Nutritional supplements may be used but should
not be regarded as an essential part of care.

Implications for research

The place of oral protein energy supplements in the short-term
management of people with CF and acute weight loss should be
assessed in randomised controlled trials. The place of this inter-
vention in the long-term management of adults with CF or people
with advanced lung disease, or both, should also be assessed in
randomised controlled trials.

ACKNOWLEDGEMENTS

We are grateful to Daina Kalnins, The Hospital for Sick Children,
Toronto, Canada who provided additional data for one of the
included trials.

The current authors of the review would like to thank Dr Sarah
Walters for her previous input into the development of this review.

This project was supported by the National Institute for Health
Research, via Cochrane Infrastructure funding to the Cochrane
Cystic Fibrosis and Genetic Disorders Group. The views and opin-
ions expressed therein are those of the authors and do not neces-
sarily reflect those of the Systematic Reviews Programme, NIHR,
NHS or the Department of Health.

REFERENCES

References to studies included in this review

Hanning 1993 {published data only}
* Hanning RM, Blimkie CJR, Bar-Or O, Lands LC,
Moss LA, Wilson WM. Relationships among nutritional
status and skeletal and respiratory muscle function in
cystic fibrosis: does early dietary supplementation make a
difference?. American Journal of Clinical Nutrition 1993;57
(4):580-7. CFGD Register: GN41a]
Lands LC, Heigenhauser GJE Bar-Or O, Blimke C,
Hanning R, Wilson WM, et al. The effect of early
nutritional supplementation on respiratory function in
cystic fibrosis (CF). American Review of Respiratory Disease
1992;145:A115. CFGD Register: GN41b]

Kalnins 2005 /published and unpublished data}
* Kalnins D, Corey M, Ellis L, Pencharz PB, Tullis E, Durie
PR. Failure of conventional strategies to improve nutritional
status in malnourished adolescents and adults with cystic
fibrosis. Journal of Pediatrics 2005;147(3):399-401.
Kalnins D, Durie PR. Oral supplements vs normal food
intake in children and adults. fsrael Journal of Medical
Sciences 1996;32:5120-S121.
Kalnins D, Durie PR, Corey M, Ellis L, Pencharz P, Tullis
E. Are oral dietary supplements effective in the nutritional
management of adolescents and adults with CF?. Pediatric

Pulmonology 1996;Suppl 11:314-5.

Poustie 2006 {published and unpublished data}
Poustie V], Russell JE, Watling RM, Ashby D, Smyth RL.
Baseline characteristics of children participating in the
CALICO trial of oral calorie supplements for cystic fibrosis.
Journal of Cystic Fibrosis 2004;3(Suppl 1):S79.
Poustie V], Russell JE, Watling RM, Ashby D, Smyth RL.
Recruitment of children to the CALICO trial of oral calorie
supplements for cystic fibrosis. Journal of Cystic Fibrosis
2004;3(Suppl 1):S76.
* Poustie V], Russell JE, Watling RM, Ashby D, Smyth RL,
on behalf of the CALICO Trial Collaborative Group. Oral
protein energy supplements for children with cystic fibrosis:
CALICO multicentre randomised controlled trial. BM]
2006;332(7542):632—6.
Poustie V], Russell JE, Watling RM, Ashby D, Smyth RS.
The CALICO multi-centre randomised controlled trial of
oral calorie supplements for children with cystic fibrosis.

Pediatric Pulmonology 2004;38(Suppl 27):333.
References to studies excluded from this review

Abdulhamid 2008 {published data only}
* Abdulhamid I, Beck FW, Millard S, Chen X, Prasad A.
Effect of zinc supplementation on respiratory tract infections
in children with cystic fibrosis. Pediatric Pulmonology 2008;
43(3):281-7.
Abdulhamid I, Millard S, Beck F, Chen X, van Wagnen C,

Oral calorie supplements for cystic fibrosis (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Prasad A. Effect of zinc supplementation on respiratory
tract infections in children with cystic fibrosis. Pediatric

Pulmonology 2005;40(Suppl 28):348.

Adde 1997 {published data only}
Adde FV, Dolce P, Tanikawa CE, Uehara DY, Cardoso AL,
Rozov T. [Nutritional supplementation in patients with
cystic fibrosis] [Suplementacao dietetica em pacientes com
fibrose cistical. Jornal de Pediatria 1997;73(5):317-23.
CENTRAL: 1200048; CFGD Register: GN260; CRS:
5500135000001627; PUBMED: 14685384]

Best 2004 {published data only}
Best K, McCoy K, Gemma S, Disilvestro RA. Copper
enzyme activities in cystic fibrosis before and after

supplementation plus or minus zinc. Metabolism 2004;53
(1):37-41.

Bruzzese 2007 {published data only}
Bruzzese E, Raia V, Spagnuolo MI, Volpicelli M, De
Marco G, Maiuri L, et al. Effect of Lactobacillus GG
supplementation on pulmonary exacerbations in patients
with cystic fibrosis: a pilot study. Clinical Nutrition 2007;
26(3):322-8.

Caramia 2003 {published data only}
Caramia G, Cocchi M, Gagliardini R, Malavolta M,
Mozzon M, Frega NG. Fatty acids composition of plasma
phospholipids and triglycerides in children with cystic
fibrosis. The effect of dietary supplementation with an olive
and soybean oils mixture. Pediatria Medica E Chirurgica
2003;25(1):42-9.

Ellis 1998 {published data only}
Ellis L, Kalnins D, Corey M, Brennan J, Pencharz P, Durie
P. Do infants with cystic fibrosis need a protein hydrolysate
formula? A prospective, randomized, comparative study.

Journal of Pediatrics 1998;132:270-6.

Grey 2003 {published data only}
* Grey V, Mohammed SR, Smountas A, Bahlool R, Lands
L. Improved glutathione status in young adult patients with
cystic fibrosis supplemented with whey protein. Jjournal of
Cystic Fibrosis 2003;2(4):195-8.
Lands LC, Grey VL. Oral supplementation with a bovine
whey protein isolate can increase intracellular and sputum
glutathione levels in patients with cystic fibrosis. Pediatric
Pulmonology 2000;Suppl 20:253.

Haworth 2004 {published data only}
Haworth CS, Jones A, Selby PL, Adams JE, Mawer EB,
Webb AK. Randomised, double blind, placebo controlled
trial investigating the effect of calcium and vitamin D
supplementation on bone mineral density and bone
metabolism in adults with cystic fibrosis [abstract]. Pediatric
Pulmonology 2001;32(Suppl 22):330-1.
* Haworth CS, Jones AM, Adams JE, Selby PL, Webb
AK. Randomised double blind placebo controlled
trial investigating the effect of calcium and vitamin D
supplementation on bone mineral density and bone
metabolism in adult patients with cystic fibrosis. Journal of
Cystic Fibrosis 2004;3(4):233-6.

Kane 1991 {published data only}
Kane RE, Hobbs P. Energy and respiratory metabolism in
cystic fibrosis: the influence of carbohydrate content of
nutritional supplements. Journal of Pediatric Gastroenterology
and Nutrition 1991;12:217-23.

Lepage 2002 {published data only}
Lepage G, Yesair DW, Ronco N, Champagne J, Bureau
N, Chemtob S, et al. Effect of an organized lipid matrix
on lipid absorption and clinical outcomes in patients with

cystic fibrosis. Journal of Pediatrics 2002;141(2):178-85.

Lloyd-Still 2001 /published data only}
Lloyd-Still J, Powers CA, Hoffman DR, Boyd-Trull K,
Lester LA, Benisek DC, et al. A randomized, controlled
study examining the bioavailability and safety of an algal
docosahexaenoic acid (DHA) triacylglycerol in cystic
fibrosis (CF) patients. Pediatric Pulmonology 2004;38(Suppl
27):331.
Lloyd-Still JD, Powers CA, Hoffman DR, Arterburn LM,
Benisek DC, Lester LA. Bioavailability and safety of an algal
docosahexaenoic acid (DHA) triglyceride in cystic fibrosis
(CF). Pediatric Research 2001;49(4 Suppl):455a.
Lloyd-Still JD, Powers CA, Hoffman DR, Boyd-Trull K,
Arterburn LM, Benisek DC, et al. Blood and tissue essential
fatty acids after docosahexaenoic acid supplementation in
cystic fibrosis. Pediatric Pulmonology 2001;Suppl 22:263.
* Lloyd-Still JD, Powers CA, Hoffman DR, Boyd-Trull K,
Lester LA, Benisck DC, et al. Bioavailability and safety of a
high dose of docosahexaenoic acid triacylglycerol of algal
origin in cystic fibrosis patients: a randomized, controlled
study. Nutrition 2006;22(1):36-46.
Powers CA, Lloyd-Still JD, Hoffman DR, Arterburn
LM, Benisek DC, Lester LA. Lipid soluble antioxidant
status during supplementation with algal docosahexaenoic
acid triglyceride in CE. 24th European Cystic Fibrosis
Conference; 2001 June 6-9; Vienna, Austria. 2001:P133.

McKenna 1985 {published data only}
McKenna MC, Hubbard VS, Bieri JG. Linoleic acid
absorption from lipid supplements in patients with cystic
fibrosis with pancreatic insufficiency and in control subjects.
Journal of Pediatric Gastroenterology and Nutrition 1985;4
(1):45-51.

Milla 1996 {published data only}
Milla C, Doherty L, Raatz S, Schwarzenberg SJ, Regelmann
W, Moran A. Glycemic response to dietary supplements in
cystic fibrosis is dependent on the carbohydrate content of
the formula. Journal of Parenteral and Enteral Nutrition
1996;20:182-6.

Oudshoorn 2007 {published data only}
Oudshoorn JH, Klijn PH, Hofman Z, Voorbij HA, van der
Ent CK, Berger R, et al. Dietary supplementation with
multiple micronutrients: no beneficial effects in pediatric
cystic fibrosis patients. Journal of Cystic Fibrosis 2007;6(1):
35-40.

Papas 2007 {published data only}
Papas K, Kalbfleisch J, Mohon R. Bioavailability of a novel,
water-soluble vitamin E formulation in malabsorbing
patients. Digestive Diseases and Sciences 2007;52(2):347-52.

Oral calorie supplements for cystic fibrosis (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Patchell 2001 [published data only (unpublished sought but not used)}
Barrett J. A study to assess the efficacy of Healthshake
in the nutritional management of children and adults
with cystic fibrosis. Start date: 1/7/98; End date: 30/
6/99. National Research Register (UK) www.update-
software.com/national/ 2001.
Patchell C. Personal Communication March 05 2001.

Sondel 1987 {published data only}
Sondel SA, Parrell SW, Becker D, Mischler EH. Oral
nutritional supplementation in cystic fibrosis. Nuzritional

Support Services 1987;7(4):20-2.

Steinkamp 2000 {published data only}
Koletzko B, Ruhl-Bagheri I, Thiel I, Steinkamp G. Effects
of a formula supplement rich in linoleic acid on the essential
fatty acid status of cystic fibrosis patients [abstract]. Clinical
Nutrition 1992;11(Suppl):39-40.
Steinkamp G, Demmelmair H, Ruhl-Bagheri I, von der
Hardt H, Koletzko B. Energy supplements rich in linoleic
acid improve body weight and essential fatty acid status of
cystic fibrosis patients. Journal of Pediatric Gastroenterology
and Nutrition 2000;31:418-23.

References to studies awaiting assessment

MacDonald 2001 {published data only}
MacDonald A. Evaluation of supplementary feed
(Healthshake) in the nutritional management of children
with cystic fibrosis. Start date: 1/1/97; End date: 1/
1/98. National Research Register (UK) www.update-

software.com/national/ 2001.

Additional references

CFF 2016
Cystic Fibrosis Foundation. Nutrition in Children
and Adults Clinical Care Guidelines. www.cff.org/For-
Caregivers/Clinical-Care-Guidelines/Nutrition-and-GI-
Clinical-Care-Guidelines/Nutrition-in-Children-and-
Adults-Clinical-Care-Guidelines/ (accessed 01 December
2016).

Francis 2015
Francis DK, Smith J, Saljuqi T, Watling RM. Oral protein
calorie supplementation for children with chronic disease.
Cochrane Database of Systematic Reviews 2015, Issue 5.
[DOI: 10.1002/14651858.CD001914.pub2]

MacDonald 1996
MacDonald A. Nutritional management of cystic fibrosis.
Archives of Disease in Childhood 1996;74(1):81-7.

Marin 2004
Marin VB, Velandia S, Hunter B, Gattas V, Fielbaum O,
Herrara O, et al. Energy expenditure, nutrition status and

body composition in children with cystic fibrosis. Nuzrition

2004;20(2):181-6.

Murray 1991
Murray GD. Statistical aspects of research methodology.
British Journal of Surgery 1991;78(7):777-81.

RLCH 2006
Royal Liverpool Children’s Hospital NHS Trust [Pharmacy].
Personal communication 2006.

Shepherd 1980
Shepherd R, Cooksley WGE, Cooke WDD. Improved
growth and clinical, nutritional and respiratory changes in
response to nutritional therapy in cystic fibrosis. Journal of

Pediatrics 1980;97(3):351-7.

Shepherd 1988
Shepherd RW, Holt TL, Vasques-Velasquez L, Coward WA,
Prentice A, Lucas A. Increased energy expenditure in young

children with cystic fibrosis. Lancer 1988;1(8598):1300-3.

Sinaasappel 2002
Sinaasappel M, Stern M, Littlewood J, Wolfe S, Steinkamp
G, Heijerman HG. Nutrition in patients with cystic fibrosis;
a European consensus. Journal of Cystic Fibrosis 2002;1(4):
51-75.

Stallings 2008
Stallings VA, Stark LJ, Robinson KA, Feranchak AP,
Quinton H, Clinical Practice Guidelines on Growth
and Nutrition Subcommittee, Ad Hoc Working Group.
Evidence-based practice recommendations for nutrition-
related management of children and adults with cystic
fibrosis and pancreatic insufficiency: results of a systematic
review. Journal of the American Dietetic Association 2008;

108(5):832-9. [DOI: 10.1016/j.jada.2008.02.020]

UK CF Trust 2010
UK Cystic Fibrosis Trust. Nutrition: A guide for adults with
cystic fibrosis. www.cysticfibrosis.org.uk/life-with-cystic-

fibrosis/publications/factsheets (accessed 01 December
2016).

UK CF Trust 2013
UK Cystic Fibrosis Trust. Nutrition: a guide for children
and parents. www.cysticfibrosis.org.uk/life-with-cystic-
fibrosis/publications/factsheets (accessed 01 December
2016).

References to other published versions of this review

Smyth 2000
Smyth RL, Walters S. Oral calorie supplements for cystic
fibrosis. Cochrane Database of Systematic Reviews 2000, Issue
1. [DOI: 10.1002/14651858.CD000406]

Smyth 2007
Smyth RL, Walters S. Oral calorie supplements for cystic
fibrosis. Cochrane Database of Systematic Reviews 2007, Issue
1. [DOI: 10.1002/14651858.CD000406.pub2]

Smyth 2012
Smyth RL, Walters S. Oral calorie supplements for cystic
fibrosis. Cochrane Database of Systematic Reviews 2012, Issue
10. [DOI: 10.1002/14651858.CD000406.pub3]

Smyth 2014
Smyth RL, Rayner O. Oral calorie supplements for cystic
fibrosis. Cochrane Database of Systematic Reviews 2014, Issue
11. [DOI: 10.1002/14651858.CD000406.pub4]

* Indicates the major publication for the study

Oral calorie supplements for cystic fibrosis (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Hanning 1993

Methods Random allocation using sealed envelopes.
Parallel design, no intention-to-treat analysis.
Duration: 6 months.
Location: single centre in Canada.

Participants 20 children with CF and mild to moderate lung disease, aged 7 - 15 years
Lung function (FEV: % predicted) (mean (SD)): control group 84.2% (26.3); supple-
mented group 101.4% (19.4)
% WFH (mean (SD)); control group 95.6% (12.1); supplement group 92.8% (11.3).
20 randomised (12 males), 16 (10 males) studied.

Interventions Dietary supplements, drink powders, milk shakes, tinned puddings to achieve 25% of
normal energy recommendations in addition to normal diet.
No intervention in control groups.

Outcomes Skeletal muscle strength and power
Pulmonary function* and respiratory muscle strength
Height*, weight* and anthropometric measurements*
Habitual physical activity
Body composition
Dietary energy* and nutrient intake*
Energy* and nutrient* intake from supplements
Laboratory measures of nutritional status (e.g. albumin, amino acids)

Notes
Risk of bias Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Random allocation using based on a table
bias) of random numbers.
Allocation concealment (selection bias) Low risk Used sealed envelopes.
Blinding (performance bias and detection Unclear risk Investigators performing skeletal and lung
bias) muscle-function tests and anthropometry
All outcomes were unaware of the participant’s study
group
Incomplete outcome data (attrition bias) ~ Low risk No ITT analysis.
All outcomes 20 randomised, 16 studied. Four partici-
pants did not complete the trial because
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Hanning 1993  (Continued)

they found the time demands for testing or

the travelling distance to be excessive

Selective reporting (reporting bias) Unclear risk No adverse events reported; not clear if no
events occurred or if not reported

Other bias High risk The treated group appeared to be in better

clinical condition at baseline

Kalnins 2005

Methods Quasi-randomised controlled trial.
Parallel design.
Duration: 3 months.
Location: single centre in Canada.

Participants CF participants aged > 10 years. Age on entry to trial: advice group mean (SD) 16.4
years (6.7); supplement group mean (SD) 19.5 years (11.3).
< 90% ideal WFH or 5% reduction in ideal WFH over 3 months.
Most recent published report states 15 were enrolled but 2 dropped out. Gender split:
3/13 were males.
Although 2 out of 7 in the supplement group did not continue taking supplements, they
were analysed as ITT

Interventions High calorie drink to increase energy intake by 20% of predicted energy needs.
Control group received 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*
Energy* and nutrient* intake
Faecal balance studies

Notes
Risk of bias Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quasi-randomised controlled trial: partic-
bias) ipants were segregated by age and sex, ini-
tial participants from each group randomly
allocated to intervention or control (paper
does not state how initial randomisation
occurred), then each subsequent partici-
pant was allocated a different group from
the previous one
Oral calorie supplements for cystic fibrosis (Review) 19
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Kalnins 2005  (Continued)

Allocation concealment (selection bias) High risk

Inadequate, used alternate allocation.

Blinding (performance bias and detection Unclear risk
bias)

All outcomes

Not possible to blind dietitian or partic-
ipant - it was stated that apart from the
’study monitors’ (nurse and dietitian), all
other investigators were blinded, but it was
not clear whether all investigators who as-

sessed the outcome measures were blinded

Incomplete outcome data (attrition bias) ~ Low risk
All outcomes

2 participants dropped out, one in each
group after completing baseline (reasons
included feeling unwell and change of
mind) and were not followed up; 2 out of
7 participants allocated to the supplement
group were not taking supplements at 3
months, but were included in the analysis,

which was judged to be ITT

Selective reporting (reporting bias) Unclear risk No adverse events reported; not clear if no
events occurred or if not reported
Did not report the change from baseline
values for outcome measures in the original
publication, but has since provided sum-
mary statistics for the change from baseline
to the authors of this review
Other bias Unclear risk Unable to make clear judgement.
Poustie 2006
Methods Randomised controlled trial.
Parallel design.

Duration: 12 months.
Location: multicentre in UK.

Participants 102 children (54 males) 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 baseline over a period of < 6 months

Interventions Oral calorie supplements (range of different brands used, but daily amount to increase

usual energy intake by 20%) plus routine dietetic advice compared with dietary advice

alone

Outcomes Change in BMI*
Change in BMI percentile*
Change in weight*
Change in height*

Change in weight percentile®
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Poustie 2006 (Continued)
Change in height percentile*
Mid-upper arm circumference*
Energy* and macro-nutrient® intake
FEV: and FVC expressed as % predicted for age, sex and height*
Gastro-intestinal symptoms*
Outcomes measured at 3, 6 and 12 months. All participants were followed up to 12
months
Notes
Risk of bias Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Generation of the randomisation sequence
bias) used random number tables
Allocation concealment (selection bias) Low risk Used sealed opaque envelopes.
Blinding (performance bias and detection Low risk Not possible to blind clinicians and partic-
bias) ipants, but the researcher undertaking the
All outcomes analysis of outcomes was masked as to the
allocation groups
Incomplete outcome data (attrition bias) ~ Low risk Analysis was by ITT. All 102 randomised
All outcomes children completed the trial. However, un-
able to collect interim data on 2 chil-
dren from the supplement group (owing to
parental choice or illness) and 1 child from
the standard care group (illness)
Nine children failed to return the baseline
diet diary, and 39 failed to return the 12-
month diet diary, so dietary intake data are
based on the 58 children who completed
both baseline and 12 month diaries
Spirometry data available for 70 of the 72
participants aged 5 and above
Selective reporting (reporting bias) Low risk All outcomes described in the Methods sec-
tion of the published paper (including ad-
verse events) reported on
Other bias Low risk No other potential source of bias identified.

*Qutcomes to be included in review
BMI: body mass index
CF: cystic fibrosis
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FEV1 : forced expiratory volume in 1 second

ITT: intention-to-treat
SD: standard deviation
WEFH: weight for height

Characteristics of excluded studies /ordered by study ID]

Study Reason for exclusion

Abdulhamid 2008 Intervention is zinc supplementation, not an OCS.

Adde 1997 Intervention was only given in hospital and while it does not explicitly state the duration of the intervention
it is highly unlikely to meet our inclusion criteria of at least one month. Furthermore, there is no evidence of
randomisation

Best 2004 OCS not given to increase calorie intake.

Bruzzese 2007

Intervention is a pro-biotic, not an OCS.

Caramia 2003 OCS not given to increase calorie intake.
Ellis 1998 The products used were formula-based infant milks and not OCS
Grey 2003 Supplements used for reasons other than to increase calorie input

Haworth 2004

Intervention is calcium and vitamin D supplements, not an OCS

Kane 1991

OCS taken for less than one month. Both groups received OCS.

Lepage 2002

No comparison with a group not receiving OCS.

Lloyd-Still 2001

Intervention not an OCS.

McKenna 1985

Supplements not given orally.

Milla 1996

OCS not given to increase calorie intake. OCS given for period less than one month

Oudshoorn 2007

Intervention uses micronutrient supplements not OCS.

Papas 2007

Pharmacokinetic trial of different formulations of vitamin E supplementation, not OCS

Patchell 2001

Not a randomised controlled trial.

Sondel 1987

OCS taken for less than one month. Both intervention groups received supplements

Steinkamp 2000

Groups not comparable at the start of the study and quasi-randomised design
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OCS: oral calorie supplements

Characteristics of studies awaiting assessment [ordered by study ID]

MacDonald 2001

Methods Randomised parallel study comparing supplementation with control in CF

Participants People with CE.

Interventions  Supplementary feed "Healthshake’.

Outcomes Growth and biochemistry.

Notes Publication ID: N0045006074.

Title: Evaluation of supplementary feed (Healthshake) in the nutritional management of children with cystic fibrosis.

NRR data provider: Birmingham Children’s Hospital NHS Foundation Trust

CF: cystic fibrosis
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DATA AND ANALYSES

Comparison 1. Oral calorie supplements versus no intervention or additional nutritional advice

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Change in weight (kg) 3 Mean Difference (IV, Fixed, 95% CI) Subtotals only
1.1 3 months 2 112 Mean Difference (IV, Fixed, 95% CI) 0.32 [-0.09, 0.72]
1.2 6 months 2 117 Mean Difference (IV, Fixed, 95% CI) 0.47 [-0.07, 1.02]
1.3 12 months 1 102 Mean Difference (IV, Fixed, 95% CI) 0.16 [-0.68, 1.00]
2 Change in weight centile 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
(percentile points)
2.1 3 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
2.2 6 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
2.3 12 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
3 Change in height (cm) 2 Mean Difference (IV, Fixed, 95% CI) Subtotals only
3.1 3 months 2 112 Mean Difference (IV, Fixed, 95% CI) -0.04 [-0.36, 0.29]
3.2 6 months 1 101 Mean Difference (IV, Fixed, 95% CI) -0.47 [-1.32, 0.38]
3.3 12 months 1 102 Mean Difference (IV, Fixed, 95% CI) 0.06 [-0.50, 0.62]
4 Change in height centile 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
(percentile points)
4.1 3 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
4.2 6 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
4.3 12 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
5 Change in weight for height 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
(percentage)
5.1 3 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
6 Change in BMI (kg/m2) 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
6.1 3 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
6.2 6 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
6.3 12 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
7 Change in BMI centile 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
(percentile points)
7.1 3 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
7.2 6 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
7.3 12 months 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
8 Change in mid-upper arm 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
circumference (cm)
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 Kcal/day 2 Mean Difference (IV, Fixed, 95% CI) Subtotals only
9.1 3 months 2 58 Mean Difference (IV, Fixed, 95% CI) 115.09 [-121.34,
351.52]
9.2 6 months 1 48 Mean Difference (IV, Fixed, 95% CI) 304.86 [5.62, 604.
10]
9.3 12 months 1 58 Mean Difference (IV, Fixed, 95% CI) 265.70 [42.94, 488.
46]
10 Change in total protein (g)/day 2 Mean Difference (IV, Fixed, 95% CI) Subtotals only
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10.1 3 months
10.2 6 months
10.3 12 months
11 Change in total fat (g)/day
11.1 3 months

NN = =N

11.2 6 months
11.3 12 months

12 Change in FEVi (% predicted)
12.1 3 months
12.2 6 months
12.3 12 months

13 Change in FVC (% predicted)
13.1 3 months
13.2 6 months
13.3 12 months

14 Change in activity (% 24

hours)

14.1 3 months
14.2 6 months 1
14.3 12 months 1

o e e e RN

58
48
58

58

48
58

82
70
70

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

2.51 [-6.74, 11.77]
8.77 [-1.24, 18.78]
6.82 [-2.36, 16.00]
Subtotals only
-1.10 [-15.05, 12.
85]

11.74 [-2.96, 26.44]
8.85 [-4.64, 22.34]
Subtotals only
-7.96 [-13.52, -2.40]
-3.39 [-9.97, 3.19]
-1.91 [-8.57, 4.75]
Totals not selected
0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

0.0 [0.0, 0.0]

Totals not selected

0.0 [0.0, 0.0]
0.0 [0.0, 0.0]
0.0 [0.0, 0.0]

Analysis I.1.

advice, Outcome | Change in weight (kg).

Review:  Oral calorie supplements for cystic fibrosis

Comparison | Oral calorie supplements versus no intervention or additional nutritional

Comparison: | Oral calorie supplements versus no intervention or additional nutritional advice
Outcome: | Change in weight (kg)
Mean Mean
Study or subgroup Supplements Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
I 3 months
Kalnins 2005 7 146 (2.15) 6 2.15 (2.59) I B 24 % -069[-330,1.92]
Poustie 2006 48 I.I1(1.25) 51 0.77 (0.73) | 97.6 % 0.34[-007,075]
Subtotal (95% CI) 55 57 * 100.0 % 0.32 [ -0.09, 0.72 ]
Heterogeneity: Chi? = 0.58, df = | (P = 045); I> =0.0%
Test for overall effect: Z = 1.54 (P = 0.12)
2 6 months
Hanning 1993 9 2.52 (1.33) 7 1.33 (1.35) | 168 % 119 [-0.13,251 ]
Poustie 2006 50 205 (1.8) 51 172 (1.18) T‘ 832 % 0.33[-026,092]
4 2 0 2 4

Favours control Favours supplements

(Continued . . .)
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(... Continued)

Mean Mean
Study or subgroup Supplements Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
Subtotal (95% CI) 59 58 100.0 % 0.47 [-0.07, 1.02 ]
Heterogeneity: Chi2 = 1.35, df = | (P = 0.25); 1> =26%
Test for overall effect: Z = 1.71 (P = 0.087)
3 12 months
Poustie 2006 50 3.13 (2.35) 52 297 (1.97) 100.0 % 0.16 [-0.68, 1.00]
Subtotal (95% CI) 50 52 100.0 % 0.16 [ -0.68, 1.00 ]

Heterogeneity: not applicable

Test for overall effect: Z = 037 (P = 0.71)

Favours control

Favours supplements

Analysis 1.2. Comparison | Oral calorie supplements versus no intervention or additional nutritional
advice, Outcome 2 Change in weight centile (percentile points).

Review:  Oral calorie supplements for cystic fibrosis

Comparison: | Oral calorie supplements versus no intervention or additional nutritional advice

Outcome: 2 Change in weight centile (percentile points)

Mean Mean
Study or subgroup Supplements Control Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
| 3 months
Poustie 2006 48 2.12 (6.58) 51 0.4 (4.98) 7 1.72 [-0.59, 403 ]
2 6 months
Poustie 2006 50 2.75 (9.56) 51 0.63 (5.6) T 2.12[-094,5.18]
3 12 months
Poustie 2006 50 0.83 (10.96) 52 -1 (7.14) ] 1.83[-1.77,543]
-10 -5 0 5 10
Favours control Favours supplements
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Analysis 1.3. Comparison | Oral calorie supplements versus no intervention or additional nutritional
advice, Outcome 3 Change in height (cm).

Review:  Oral calorie supplements for cystic fibrosis

Comparison: | Oral calorie supplements versus no intervention or additional nutritional advice

Outcome: 3 Change in height (cm)

Mean Mean
Study or subgroup Supplements Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
| 3 months
Kalnins 2005 7 2.17 (2.54) 6 2.55 (2.36) - 1 1.5 9% -0.38 [-3.05,2.29 ]
Poustie 2006 48 1.65 (0.86) 51 1.68 (0.8) 985 % -003[-0.36,0.30]
Subtotal (95% CI) 55 57 100.0 % -0.04 [ -0.36, 0.29 ]
Heterogeneity: Chi? = 0.07, df = | (P = 0.80); 1> =0.0%
Test for overall effect: Z = 021 (P = 0.83)
2 6 months
Poustie 2006 50 3.09 (1.03) 51 3.56 (292) 100.0 % -047[-1.32,038]
Subtotal (95% CI) 50 51 100.0 % -0.47 [ -1.32, 0.38 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.08 (P = 0.28)
3 12 months
Poustie 2006 50 591 (0.85) 52 5.85 (1.85) 100.0 % 0.06 [ -0.50, 0.62 ]
Subtotal (95% CI) 50 52 100.0%  0.06 [ -0.50, 0.62 ]
Heterogeneity: not applicable
Test for overall effect: Z =021 (P =0.83)
4 2 0 2 4
Favours control Favours supplements
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Analysis 1.4. Comparison | Oral calorie supplements versus no intervention or additional nutritional
advice, Outcome 4 Change in height centile (percentile points).

Review:  Oral calorie supplements for cystic fibrosis

Comparison: | Oral calorie supplements versus no intervention or additional nutritional advice

Outcome: 4 Change in height centile (percentile points)

Mean Mean
Study or subgroup Supplements Control Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IVFixed,95% Cl

I 3 months
Poustie 2006 48 0.57 (3.69) 51 1.13 (381) I -0.56[-2.04,092]

2 6 months
Poustie 2006 50 0.24 (0.27) 51 1.98 (9.7) D -1.74 [ 440,092 ]

3 12 months
Poustie 2006 50 0.53 (6.94) 52 .18 (5.62) -065[-3.11,1.81]
-4 -2 0 2 4

Favours control

Favours supplements

Analysis 1.5. Comparison | Oral calorie supplements versus no intervention or additional nutritional
advice, Outcome 5 Change in weight for height (percentage).

Review:  Oral calorie supplements for cystic fibrosis

Comparison: | Oral calorie supplements versus no intervention or additional nutritional advice

Outcome: 5 Change in weight for height (percentage)

Mean Mean
Study or subgroup Supplements Control Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% ClI IV Fixed,95% ClI
| 3 months
Kalnins 2005 7 071 (45) 6 1.67 (3.33) - 1 -096[-523,331]
-10 -5 0 5 10

Favours control

Favours supplements
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Analysis 1.6. Comparison | Oral calorie supplements versus no intervention or additional nutritional

Review:  Oral calorie supplements for cystic fibrosis

Comparison:

Outcome: 6 Change in BMI (kg/m2)

| Oral calorie supplements versus no intervention or additional nutritional advice

advice, Outcome 6 Change in BMI (kg/m2).

Mean Mean
Study or subgroup Supplements Control Difference Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IV,Fixed,95% Cl

| 3 months
Poustie 2006 48 0.19 (0.65) 51 0.05 (041) T 0.14[-0.08,0.36 ]

2 6 months
Poustie 2006 50 0.39 (0.87) 51 0.15 (0.67) T 024 [-0.06,054]

3 12 months
Poustie 2006 50 0.32 (1.03) 52 0.24 (0.78) A 0.08 [-0.28,044 ]
105 0 05 [
Favours control Favours supplements
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Analysis 1.7. Comparison | Oral calorie supplements versus no intervention or additional nutritional

Review:  Oral calorie supplements for cystic fibrosis

Comparison:

Outcome: 7 Change in BMI centile (percentile points)

| Oral calorie supplements versus no intervention or additional nutritional advice

advice, Outcome 7 Change in BMI centile (percentile points).

Mean Mean
Study or subgroup Supplements Control Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl

| 3 months
Poustie 2006 48 272 (1142) 51 -0.56 (8.47) 4'7 328[-0.70,726]

2 6 months
Poustie 2006 50 446 (15.5) 51 -129 (12.66) . 575[022,11.28]

3 12 months
Poustie 2006 50 0.67 (182) 52 -2.32 (9.63) - 299 [-269,867]
-10 -5 0 5 10
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Analysis 1.8. Comparison | Oral calorie supplements versus no intervention or additional nutritional

Review:  Oral calorie supplements for cystic fibrosis

Comparison:

Outcome: 8 Change in mid-upper arm circumference (cm)

| Oral calorie supplements versus no intervention or additional nutritional advice

advice, Outcome 8 Change in mid-upper arm circumference (cm).

Mean Mean
Study or subgroup Supplements Control Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI

| 3 months
Poustie 2006 48 044 (1.41) 51 0.25 (0.64) ] 0.19 [-0.25, 0.63 ]

2 6 months
Poustie 2006 50 0.57 (1.24) 51 0.35 (0.65) - 022[-0.17,061]

3 12 months
Poustie 2006 50 0.68 (1.44) 52 0.47 (0.95) N 021 [-027,069]
-1 -0.5 0 05 |
Favours control Favours supplements
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Analysis 1.9. Comparison | Oral calorie supplements versus no intervention or additional nutritional
advice, Outcome 9 Change in total Kcal/day.

Review:  Oral calorie supplements for cystic fibrosis

Comparison: | Oral calorie supplements versus no intervention or additional nutritional advice

Outcome: 9 Change in total Kcal/day

Mean Mean
Study or subgroup  Supplements Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
I 3 months
Kalnins 2005 7 3846 (1094.5) 6 -43 (912.7) 4.7 % 427.60 [ -663.61, 151881 ]
Poustie 2006 21 29024 (409.33) 24 190.54 (418.27) - 953 % 99.70 [ -142.48, 341.88 ]
Subtotal (95% CI) 28 30 - 100.0 % 115.09 [ -121.34, 351.52 ]
Heterogeneity: Chi? = 0.33, df = | (P = 0.57); I> =0.0%
Test for overall effect: Z = 0.95 (P = 0.34)
2 6 months
Poustie 2006 27 365.19 (585.72) 21 60.33 (471.88) L 100.0 % 304.86 [ 5.62, 604.10 ]
Subtotal (95% CI) 27 21 — 100.0 % 304.86 [ 5.62, 604.10 ]
Heterogeneity: not applicable
Test for overall effect: Z = 2.00 (P = 0.046)
3 12 months
Poustie 2006 27 40522 (3712) 31 13952 (492.18) - 100.0 % 265.70 [ 42.94, 48846 ]
Subtotal (95% CI) 27 31 —— 100.0 %  265.70 [ 42.94, 488.46 ]
Heterogeneity: not applicable
Test for overall effect: Z = 2.34 (P = 0.019)
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Analysis 1.10. Comparison | Oral calorie supplements versus no intervention or additional nutritional

advice, Outcome 10 Change in total protein (g)/day.

Review:  Oral calorie supplements for cystic fibrosis
Comparison:

Outcome: 10 Change in total protein (g)/day

| Oral calorie supplements versus no intervention or additional nutritional advice

Mean Mean
Study or subgroup Supplements Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
| 3 months
Kalnins 2005 7 13 (45.9) 6 10.8 (27.6) I 52% 220 -38.34,4274]
Poustie 2006 21 104 (16.51) 24 787 (1591) ] 94.8 % 253[-698, 1204 ]
Subtotal (95% CI) 28 30 -*> 100.0 % 2.51[-6.74,11.77 ]
Heterogeneity: Chi? = 0.00, df = | (P = 0.99); 1> =0.0%
Test for overall effect: Z = 0.53 (P = 0.59)
2 6 months
Poustie 2006 27 1398 (2032) 21 521 (1507) | 100.0 % 877[-1.24,1878]
Subtotal (95% CI) 27 21 * 100.0 % 8.77 [ -1.24, 18.78 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.72 (P = 0.086)
3 12 months
Poustie 2006 27 1257 (1641) 31 575(19.27) [ | 100.0 % 6.82[-2.36, 1600 ]
Subtotal (95% CI) 27 31 > 100.0 % 6.82 [ -2.36, 16.00 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.46 (P = 0.15)
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Analysis 1.11. Comparison | Oral calorie supplements versus no intervention or additional nutritional
advice, Outcome || Change in total fat (g)/day.

Review:  Oral calorie supplements for cystic fibrosis
Comparison: | Oral calorie supplements versus no intervention or additional nutritional advice

Outcome: || Change in total fat (g)/day

Mean Mean
Study or subgroup Supplements Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
| 3 months
Kalnins 2005 7 [1.7 (54.6) 6 -26.9 (60) - 49 % 3860 [-24.18, 101.38 ]
Poustie 2006 21 1193 (239) 24 15.09 (25.03) 95.1 % 306 [-1747,11.15]
Subtotal (95% CI) 28 30 100.0 % -1.10 [ -15.05, 12.85]
Heterogeneity: Chi2 = 1.62, df = | (P = 0.20); 1> =38%
Test for overall effect: Z = 0.15 (P = 0.88)
2 6 months
Poustie 2006 27 1406 (28.27) 21 232 (2366) 100.0 % 11,74 [-296,2644 ]
Subtotal (95% CI) 27 21 - 100.0 % 11.74 [ -2.96, 26.44 ]

Heterogeneity: not applicable
Test for overall effect: Z = 1.57 (P = 0.12)

3 12 months
Poustie 2006 27 2108 (24.56) 311223 (27.86) L | 100.0 % 8.85 [ -4.64, 2234 ]
Subtotal (95% CI) 27 31 Ing 100.0 %  8.85 [ -4.64, 22.34 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.29 (P = 0.20)
-100 -50 0 50 100
Favours control Favours supplements
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Analysis 1.12. Comparison | Oral calorie supplements versus no intervention or additional nutritional

advice, Outcome 12 Change in FEV!

Review:  Oral calorie supplements for cystic fibrosis

Comparison: | Oral calorie supplements versus no intervention or additional nutritional advice

Outcome: 12 Change in FEV1 (% predicted)

(% predicted).

Mean Mean
Study or subgroup Supplements Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
I 3 months
Kalnins 2005 7 -6.6 (14.6) 6 1.6 (13.3) B 134 % -820[-2337,697 ]
Poustie 2006 31 -2.55(12.28) 38 537 (1297) 86.6 % =792 [-13.89,-1.95]
Subtotal (95% CI) 38 44 100.0 % -7.96 [ -13.52, -2.40 ]
Heterogeneity: Chi? = 0.00, df = | (P = 0.97); > =0.0%
Test for overall effect: Z = 2.81 (P = 0.0050)
2 6 months
Poustie 2006 32 -178(1151) 38 .61 (16.45) [ | 100.0 % -339[-997,3.19]
Subtotal (95% CI) 32 38 100.0%  -3.39[-9.97,3.19 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.01 (P = 0.31)
3 12 months
Poustie 2006 32 =341 (135) 38 -15(14.89) 100.0 % -191[-857,475]
Subtotal (95% CI) 32 38 100.0%  -1.91[-8.57,4.75]

Heterogeneity: not applicable
Test for overall effect: Z = 0.56 (P = 0.57)
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Analysis 1.13. Comparison | Oral calorie supplements versus no intervention or additional nutritional

Review:  Oral calorie supplements for cystic fibrosis

Comparison:

Outcome: |3 Change in FVC (% predicted)

| Oral calorie supplements versus no intervention or additional nutritional advice

advice, Outcome 13 Change in FVC (% predicted).

Mean Mean
Study or subgroup Supplements Control Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% ClI IV Fixed,95% ClI

| 3 months
Poustie 2006 30 1.47 (13.98) 37 1.35 (24.31) 0.12[-9.17,941 ]

2 6 months
Poustie 2006 31 S3(17.71) 38 -2.87 (20.16) -0.13[-9.07, 881 ]

3 12 months
Poustie 2006 31 0.06 (17.82) 38 -521(20.02) I 527 [-367 1421]
-10 -5 0 5 10
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Analysis 1.14. Comparison | Oral calorie supplements versus no intervention or additional nutritional

Review:  Oral calorie supplements for cystic fibrosis

advice, Outcome 14 Change in activity (% 24 hours).

Comparison: | Oral calorie supplements versus no intervention or additional nutritional advice

Outcome: 14 Change in activity (% 24 hours)

Mean Mean
Study or subgroup Supplements Control Difference Difference
N Mean(SD) N Mean(SD) IV Fixed,95% ClI IV Fixed,95% ClI
| 3 months
Poustie 2006 47 -0.34 (9.86) 51 -0.86 (12.36) 0.52[-3.89,493]
2 6 months
Poustie 2006 50 -343 (10.62) 51 -1.59 (12.6) -1 -1.84[-6.38,270]
3 12 months
Poustie 2006 50 -497 (9.77) 52 -4.89 (107) - -0.08 [ -4.05, 3.89 ]
-10 -5 0 5 10
Favours control Favours supplements

WHAT’S NEW

Last assessed as up-to-date: 26 April 2017.

Date Event

Description

26 April 2017 New search has been performed

A search of the Cochrane Cystic Fibrosis and Genetic
Disorders Review Group’s Cystic Fibrosis Trials Register
identified a single new reference which was potentially
eligible for inclusion in this review and which has been
excluded (Adde 1997).

A summary of findings table has been added to the review.

26 April 2017  New citation required but conclusions have not changed As no new data have been added at this update, our con-

clusions remain the same

Oral calorie supplements for cystic fibrosis (Review)
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HISTORY

Protocol first published: Issue 1, 1997

Review first published: Issue 1, 1998

Date

Event

Description

27 October 2014

New citation required but conclusions have not

changed

A new author has joined the review team (Oli Rayner)
after a previous author has stepped down from the
review

As no new trials have been included in this updated
review, our conclusions remain the same

27 October 2014

New search has been performed

A search of the Cystic Fibrosis & Genetic Disorders
Review Group’s Cystic Fibrosis Trials Register did not
identify any new studies for possible inclusion in this
review

The Plain Language Summary has been updated to
reflect new guidance on style

17 October 2012

Amended

Contact details updated.

4 September 2012

New search has been performed

A search of the Group’s Cystic Fibrosis Trials Register
did not identify any new references eligible for inclu-
sion in this review

4 September 2012

New citation required but conclusions have not

changed

No new references have been added to the review at
this update, therefore the conclusions of this review
remain the same

15 September 2010

New search has been performed

A search of the Group’s Cystic Fibrosis Trials Register
did not identify any new references which were poten-
tially eligible for inclusion in this review

12 August 2009

Amended

Contact details updated.

20 August 2008

New search has been performed

A search of the Group’s Cystic Fibrosis Trials Regis-
ter identified two new references. One of these was
an additional reference to an already excluded study
(Abdulhamid 2008); the other reference was excluded
as the intervention was not an oral calorie supplement

(Bruzzese 2007).

19 August 2008

Amended

Converted to new review format.

13 November 2007

New search has been performed

The search identified two new references both of which
have been added to the list of excluded studies (Oud-
shoorn 2007; Papas 2007)
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(Continued)

13 November 2007

Amended

The Plain Language Summary has been re-drafted in
light of the latest guidance from The Cochrane Col-

laboration

15 November 2006

Amended

A post hoc change has been made to the list of sec-
ondary outcomes and ’Activity levels’ has now been

added

15 November 2006

New search has been performed

The search identified ten new references to five trials.
One reference was to an already included trial (Kalnins
2005). A further trial has now been included in the
review (Poustie 2006). The other three trials have been
added to ’Excluded studies’ (Abdulhamid 2005; Ha-
worth 2004; Lloyd-Still 2001)

15 November 2006

New citation required and conclusions have changed

Substantive amendment

18 August 2004

New search has been performed

The search identified three new references. One of
these was an additional reference to a study already
excluded (Grey 2003). The other references were to
two studies, both of which were excluded (Best 2004;
Caramia 2003)

20 August 2003

New search has been performed

Three references have been added to the ’Excluded
studies’ section (McKenna 1985; Lands 2000; Lepage
2002).

One reference has been added to the’Ongoing studies’
section (CALICO trial 2003)

11 July 2002

New search has been performed

A search of the Group’s trials register found no new
trials eligible for inclusion in this review
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

In November 2006, a post hoc change was made to the list of secondary outcomes and ’Activity levels’ was added.

NOTES
Please refer to the following Cochrane Review, which assesses the effectiveness of this intervention for children with chronic disease:

Francis DK, Smith J, Saljuqi T, Watling RM. Oral protein calorie supplementation for children with chronic disease. Cochrane Database
of Systematic Reviews 2015, Issue 5. Art. No.: CD001914. DOI: 10.1002/14651858.CD001914.pub2.

INDEX TERMS

Medical Subject Headings (MeSH)

*Dietary Supplements [adverse effects]; *Energy Intake; Administration, Oral; Child Nutrition Disorders [*diet therapy; etiologyl];
Cystic Fibrosis [*complications]; Randomized Controlled Trials as Topic

MeSH check words
Adult; Child; Humans
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