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Clinical re @ tatement:

Little inforfhation exists regarding the progress of nutrition intake through the hospital admission in

hor

patients rvived critical illness, with the majority of research focussed on the early period

{

of illness. re, the later period of illness may be an important stage for nutrition

rehabilitati ever nutrition interventions to date have not addressed this. We aimed to describe

Al
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energy and protein intake and determine the feasibility of measuring energy requirements with

indirect calorimetry in the post-ICU hospitalisation period in critically ill adults.
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Abstract:

Backgrouﬁ: Littb is currently known about nutrition intake and energy requirements in the post-
intensive ¢ i(ICU) hospitalisation period in critically ill patients. We aimed to describe energy

and protei etermine the feasibility of measuring energy expenditure during the post-ICU

I .
hospitalisas' n period in critically ill adults.

Methods: Nested @hort study within a randomised controlled trial in critically ill patients. After
discharge frg , energy and protein intake was quantified periodically and indirect calorimetry
attempted. presented as n (%), mean (standard deviation (SD)) and median [inter quartile

range (IQR)].

Results: T patients were studied in the post-ICU hospitalisation period and 12 had indirect
calorimetry- ge and BMI was 56 (18) years and 30 (8) kg/m” respectively, 75% were male and
the medianfest energy and protein requirement 2000 [1650-2550] kcal and 112 [84-129] g,
respecti trition either alone (n=124 days, 55%) or in combination with EN (n=96 days,
42%) was the inant mode. Over 227 total days in the post-ICU hospitalisation period, a
median 8 [869-1813] kcal and 60 [35-89.5] g of protein was received from nutrition

therapy. InSe 12 patients who had indirect calorimetry, the median measured daily energy
requirement 82 [1843-2345] kcal and daily energy deficit, -95 [-1050-347] kcal compared to

the measur requirement.

Conclusio‘ Energy and protein intake in the post-ICU hospitalisation period was below estimated

and meM requirements. Oral nutrition provided alone was the most common mode of

nutrition th@

<
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Clinical Trial registry details: www.clinicaltrials.gov; NCT01847534 (First registered 22" April

2013, last updated 31% July 2016).

T

O
-
O
2,

Introducti:

Randomisegontrolled trials (RCTs) comparing nutritional interventions in the critically ill have

frequently rove nutrition interventions positively benefit patients compared to usual care.
bl€ e

One plausi nation is that these trials have predominately focussed on interventions of short

duration, a arly during critical illness, while patients are in the acute phase of illness and
remain |

response to critical illness and the potential role of nutrition delivery during different phases of

hospital st

It is plausi& that nutritional interventions administered during the post-ICU hospitalisation period

This article is protected by copyright. All rights reserved.
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to facilitate recovery . Accordingly, exogenous carbohydrate and protein may be even more
important later than in the early phase of critical illness, as patients require and are capable of utilising

the nutriglol prov1ged. In the few studies that have investigated nutrition intake in the post-ICU

hospitalisaenergy and protein deficits have been thought to continue, or even to

accumuiatoufommmitiple reasons *°. Additionally, there are no data available on energy requirements

Given the tha on nutrition intake and energy requirements in the post-ICU hospitalisation

in criticall ts during the post- ICU hospitalisation period.

period in criticallyfll patients, we performed a cohort study nested within an RCT. Our primary aim
was to describe energy and protein intake in the post-ICU hospitalisation period in the study cohort.

Secondaryms were to determine the feasibility of measuring energy expenditure with indirect

calorimetrmhis period and compare measured versus predicted estimates during this time.

We perforrﬁed a nested cohort study within a phase II, parallel group, open label RCT of a

supplemental parenteral nutrition (PN) intervention compared to usual care, in critically ill patients ®”.

-

In brief, 10 5 with at least 1 organ failure were randomized to a supplemental PN or usual care

within 48-7, f ICU admission, with the intervention provided for 7 days. Two participating
sites ag ipate in this nested study. Consecutive patients from the 2 participating sites were
then inclu uring the randomization process. Data collection for this cohort study commenced

when the patient ;s transferred from the ICU to the hospital ward, or commenced oral intake in the

I1CU, Wl&urred first. The full inclusion and exclusion criteria for the RCT can be viewed in

This article is protected by copyright. All rights reserved.
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the supplementary material (S1) and the details of the trial details at www.clinicaltrials.gov;

NCTO01847534 (First registered 22" April 2013, last updated 31% July 2016).

T

Estimatﬁi Wd protein requirements

Body Weigﬁmdardized in the primary trial at randomisation using ‘calculated body weight’

(CBW) acogrding4® the following schedule:

asfthe patient’s actual weight if their BMI was deemed to be <25 kg/m’

56

e CBW was)Set to the ideal weight at a BMI of 23 kg/m” if their BMI was > 25 kg/m2

9

Once set, the CBW for all calculations was not changed. Energy requirements were determined daily

f

in ICU usin prescription method of 25 kcal/’kg CBW or 30 kcal/kg CBW if the patient was

c

receiving rémal cement therapy or extracorporeal membrane oxygenation on that day ®. Once
transfe ¢ ward, management of nutrition was as per the treating clinicians preference. For the

purpose alysis, estimated energy and protein requirements were assumed to be constant and

Y

extrapolated from the last day of ICU stay.

thor

Calculated Energy Expenditure

Indirect ca was performed by trained staff using the FitMate for non-ventilated patients

(manuf: y Cosmed, Rome, Italy). Measurements were attempted twice weekly if it was

Al
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expected the patient could breathe through the mouthpiece for at least 10 minutes, using a nose clip

supplied by Cosmed and censored at day 28 or hospital discharge, whichever occurred first. The

{

quality of the test was monitored via the FitMate device, which provides an indication of variance

during test When measurements could not be conducted, the explanation was recorded.

rip

Nutritionalfintake

Nutrition i was censored at day 28 or hospital discharge. Intake was measured second daily

USC

(Monday-Friday) in the post-ICU hospitalisation period when there were study personnel available.
Commencement offoral intake was defined as the commencement of food or fluid with the intent to

provide no t (and excluded sips of fluid or tastes of food to assess ability to swallow or

N

tolerate or afely). The post-ICU hospitalisation period was defined as being from either the

commencefhe ral intake as per defined above (even if the patient remained in ICU) or from the

d

time of the ICU to a non-ICU hospital ward in the participating hospital, whichever

occurred first. e days assessment occurred, the mode of nutrition was recorded, with one of the

M

followi lowed; EN, PN, oral, combined EN and PN, combined EN and oral or none. Food

and oral supplements were both classed as ‘oral’ in mode, however the energy and protein

f

contribution ood and oral supplements were collected separately. Assessment of oral nutrition

O

intake was d using study food record charts (supplemental material, S2). Study dietitians and

nursing st sed 24 hour recall methods, medical records, and the assistance of family and ward staff

n

|

to record nytrition intake. To improve accuracy, study dietitians with knowledge of their usual

hospital fo assisted with recording of intake and estimated macronutrient intake.

AU
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Statistical analysis:

Categoricaﬁata ar' reported as numbers and percentages (%), continuous data as mean (standard

deviation (mormally distributed or as median [interquartile range (IQR]] where not
normally di seline and outcome variables were compared using Chi-square tests for equal
propomongtudent’s t-test for normally distributed outcomes and Wilcoxon rank-sum tests otherwise.

Bland-Altwsis was performed between energy requirements measured by indirect calorimetry

and the stu tive estimate to assess mean bias and limits of agreement. Mean bias was

calculated @k t an difference between the measured energy requirement using indirect

S

calorimet energy requirement from the predictive estimate for each study day where both

U

data points ilable. The 95% limits of agreement were calculated as the mean bias =& 2

standard de¥iations. The Bland-Altman plots represent the mean of the measured and predicted

i

energy requi on the x-axis and the difference between the 2 measurements on the Y-axis

d

(measured predicted energy requirement). Missing data was not imputed. Analysis was
perfo ng SAS version 9.4 (SAS Institute Inc., Cary, NC, USA) and Stata Statistical Software:

Release ataCorp LP, College Station, TX) and a two-sided p-value of 0.05 was considered to

M

be statistically significant.

or

Ethics app

Ethics obtained from The Alfred Hospital Research and Ethics committee and the

th

Northe nd Disability Ethics Committee in New Zealand, as well as the Monash

University Researdh and Ethics Committee. At the time of consent for the main trial, consent for the

Ul

sub-study was alsggobtained. As participants were unable to provide consent themselves at the time of

atient’s legal surrogate, relative/friend or whanau member was approached for

This article is protected by copyright. All rights reserved.
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consent or agreement to participate in the study. Patients were approached at a later time if it was

appropriate and they regained the capacity to provide consent to continue to participate.

pt

ResultS'.

Il

Fifty-six p re included in this sub-study; nutritional intake data during the post-ICU

hospitalisa erdpd were obtained in 32 patients and 12 patients had indirect calorimetry performed

o

(Figure 1). aphic data of the study population is provided in Table 1.

us

Overall in t tients studied, there were 227 total study days in the post-ICU hospitalisation

N

period. Th iami [ [QR] predicted daily energy and protein requirement for these patients was 2000

[1650-255 d 112 [84-129] g, respectively. A median of 1238 [869-1813] kcal and 60 [35-

d

89.5] g of protein was received from all sources of nutrition therapy on the days assessed. The median
overall nutriti quacy using the predicted energy and protein estimate was 79% [41%-108%] and
73% [4 nutrition alone was the most common mode of nutrition during this period
(n=124 (55%) of study days), followed by oral nutrition in combination with EN (n=96 (42%)), EN
alone (n=6 (3%)) and no nutrition (n=1 (0.5%)). PN provided alone, or in combination with EN, was

not admini ring the post-ICU hospitalisation period. The lowest median proportion of

predicted e protein requirements was provided on the days oral intake was provided alone
without ents (37% [21%-67%] of energy and 48% [13%-63%] of protein requirements)
and the highest on the days oral nutrition was combined with EN (104% [66%-132%] of energy and

99% [60%-127%] @f protein requirements). Table 2 provides further details about the energy and

protein % from nutrition sources and modes. Using the predictive energy and protein

This article is protected by copyright. All rights reserved.
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estimates, the median daily deficits were -442 [-1323-186] kcal/day for energy and -30 [-69- -1] g/day

for protein during the post-ICU hospitalisation period.

T

In total ﬁeii Were i3 indirect calorimetry measurements attempted during the post ICU period. Of
these, 50 (Mld not be conducted, most commonly because the patient declined (n=13 (26%))
or they weif€ consi@lered confused by staff (n=11 (22%)) (Table 3). In those who had indirect
calorimetry (n=12, 23 tests), the median measured energy requirement was 1982 [1843-2345] kcal
compared dian predicted energy requirement of 2000 [1725-2880] kcal in the same group.
The median differ8nce between the measured energy requirement on the days performed and
predictive study estimate was 16 [-307-520] kcal. In total, a median of 1890 [921-2348] kcal and 85
[35-121] gﬁn was received from all sources of nutrition therapy on the days indirect

calorimet ormed. The median daily energy deficit was -161 [-886-150] kcal using a

predictive equa and -95 [-1051-347] kcal using the measured requirement as the gold standard.

=

The mean bias between the measured estimate and the study predictive estimate (95% CI) was -58
keal (CI —ZM) in the Bland-Altman analysis and the limits of agreement, -1.1e+03 to 1028 87

kcal. Blan plots are shown at Figure 2 and further details on indirect calorimetry

0

measuremen able 3.

th

Clinical o ¢ presented in Table 1.

U

Discussion

A
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This is one of only a few published papers describing nutrition intake in the post-ICU hospitalisation
period in critically ill survivors, and the largest in a mixed medical population. It is also the first study
that has Wpe%o measure energy requirements with indirect calorimetry in a critically ill
population @ stay. It provides important information which was previously unknown about the
progressuo fammtmition intake and the feasibility of indirect calorimetry in critically ill survivors, after
discharge thU. Oral nutrition alone was the most common mode of nutrition delivery, and

energy andproteinfintake with this mode was less than estimated and measured expenditure during

¢

the post-ICldshg§pitalisation period. The combination of EN and oral nutrition provided the greatest

S

proportion Of€nd#gy and protein delivery compared to estimated requirements. There was minimal

difference betweenlthe measured and predictive energy requirement however; the measurements

U

could infre e conducted, and the limits of agreement were wide, indicating significant

n

variability he measured and predicted energy requirement.

There is It iterature describing nutrition intake in the post-ICU hospitalisation period following

Ma

critical j ver that which is available supports our findings; energy and protein intake

remains below predicted requirements *~. A study conducted in 37 moderate traumatic brain injury

I

patients su at energy and protein intake in ICU was lower than on the ward, however energy

and protei as below predicted requirements during both periods. Additionally, those

receiving or had a much greater energy deficit than those receiving tube feeding, which we

also ob

h

study investigating oral nutrition intake 7 days post extubation in 50 critically ill

{

patients, not exceed 55% of predicted requirements on all 7 days assessed °.

AU
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The reason poor nutrition intake occurs during the post-ICU hospitalisation period in patients who
receive oral nutrition alone is likely to be multifactorial. One study followed 17 patients after their
ICU adnm performed semi-structured interviews of patients to determine what was impacting
on nutritio @ uring this period °. Factors such as appetite, viewpoint on food and eating, and
physicaimbilitystesent were all described °. Important system factors also appeared to contribute,
speciﬁcall)he of removing artificial feeding tubes with the view to promoting oral intake

(even if ordl intakelwas poor or the quantity not assessed by a dietitian) and the priority of nutrition

¢

therapy on *9 This was further supported by a second study that interviewed medical and

S

nursing profesSiofals working with patients with traumatic brain injury, also highlighting the

competing healthc@te-related issues and priority of care for each patient and individual preference of

Gl

and belief r img the importance of nutrition '.

dll

Although meas ents were few, we observed significant variation in metabolic rate measured by

indirect ca and a smaller daily energy requirement than when calculated by the study

]

predicti The significant variability in measured energy requirements is not a new finding
in critical illness and is the reason predictive equation estimates are considered to be at risk of error ''.
This studyh further evidence to support that variability in metabolic rate continues after ICU

and althou an bias was small in the Bland-Altman analysis, the limits of agreement observed

were very wi the mean difference between the measured estimate and the predictive study

N

estimat iable. The wide limits of agreement are partially explained by a small sample size,

L

howeve rt the significant individual variation observed in measured energy expenditure. It

must also be notedfthat the choice of predictive energy equation may alter the observed agreement

u

when compare measured energy estimate using indirect calorimetry, as each predictive equation

has dif uracy rates, and these may change over the course of illness.

A
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T

Implicatiopractice and research

There af€ sE¥efaPMportant findings in this work that have implications for future nutrition practice
and researchse patients, oral nutrition was the primary mode of nutrition therapy provided, and
energy and\proteinfintake remained below both predicted and measured energy targets in the post-ICU
hospitalisa d when oral intake was provided alone. Even with the combination of oral

supplements, oral nutrition alone may be insufficient to meet nutrition needs in this population.

3

Importantly, whend®ral intake was combined with EN (occurring in almost half the patients (42%)),

energy anmmke was not deficient, but also frequently provided more than the estimated

requirements. ay indicate that the combination of EN with oral nutrition may be the best way to

in the post-ICU hospitalisation period. And in those who received more than

y and protein requirement with the combination of EN and oral nutrition, it may

be hypothesise perhaps the method or interval used to quantify nutrition intake was inaccurate,

fing to review nutrition plans and tailor nutrition delivery may have been
inadequates urthermore, it is unknown if a period of ‘over-nutrition’ following acute illness is

beneficial or, ul in recovery. Indirect calorimetry could infrequently be conducted on the ward,

O

most co ause the patient refused. This has implications for the utility of this method in
practice a scarch however this should be tested formally with dedicated staff. Therefore, research

must now fgcus onuinderstanding the barriers to adequate oral intake, accurate assessment of nutrition

th

intake and opment of strategies to manage the associated issues in the post-ICU

i

hospitalisati d.

A
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Strengths and limitations:

This study F the lﬁest study investigating nutrition provision in the post ICU hospitalisation period,
and therefo ides valuable new information. The conduct within a RCT enabled rigorous data
collection cesses. There were however limitations to this work and these must be
cons1dereds the interpretation of our results. Firstly, this study was conducted at only 2 centres with

a small cohgiit, amg this limits some of the comparisons and conclusions that can be made. It was a

sub-study, were not always dedicated research staff at both sites on the post-ICU ward.
Fifteen patw included in the primary trial but who did not provide data for this nested cohort
study. The erefore have been selection bias. Furthermore, the hospital ward environment is
unpredicta ot as controlled as in ICU. Despite best attempts by participating sites, this has

affected das completeness for both assessment of oral intake and indirect calorimetry measurements.

To reduce the burden of data collection with limited resources on the ward, nutrition intake

assessment\gi pccur daily and there are well documented issues with the accuracy of using food
record s oral intake '>. The energy deficit was small when energy intake was compared
to measure requirements however it must be considered that the interval between nutrition
intake and indirect calorimetry assessment, the method to quantify nutrition intake, as well as the
limited nuxser of indirect calorimetry measurements available may effect the accuracy of this result.
Further, it rom the Bland-Altman analysis that there may be lower mean bias at lower
measured e quirements compared to measurements that are higher, this should be explored in
future rese!ch. No information was collected regarding why intake was limited, and while it has been
reported thi Ratie’s received oral nutrition as the greatest proportion, it is unknown if this mode of

nutrition st appropriate mode for the patient, or what were the contributing issues when

U

intake was ate. This is an area for future research. Body weight was adjusted in the parent

RCT to verfeeding, and the predictive energy estimate based on this adjusted weight. This

A
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may have led to a lower predictive energy requirement than commonly observed in usual clinical
practice, and may influence the mean bias observed between the study predictive estimate and the
measureWments. Furthermore, the last predictive energy and protein requirement in ICU was
extrapolatd, and considered the ward requirement. These processes may not accurately
reflect cliniealmpmaetice and may have caused some inaccuracies. Therefore, it must be considered that
the methodhst adjustment, and the method to predict energy requirements will influence any

assessmenffof bias @nd this must be considered in the interpretation of the results. Lastly, this study

&

has primarilg f¢ ed on energy intake. Macro and micronutrients provided by nutrition are likely to

S

have a synergtsti®cffect and energy is likely to be only one component which may benefit patients.

Conclusio

NuU

Energy andiprd intake in the post-ICU hospitalisation period was less than both predicted and

measur imates and was most commonly provided by oral nutrition alone. Energy and

protein intake reatest in those who received EN in combination with oral nutrition, and lowest in

M

those w oral nutrition alone without oral supplements. Indirect calorimetry measurements

could infreguently be performed.

[

Autho

This article is protected by copyright. All rights reserved.

17



References;

cript

S

Gr . Too much of a good thing: the curse of overfeeding. Crit Care. 2007;11(6):176.

T

Frai Preiser JC. Energy estimation and measurement in critically ill patients. Jpen:

H

arenteral & Enteral Nutrition. Nov 2013;37(6):705-713.

Deane AM, Heyland DK, et al. Energy and protein deficits throughout

b

ion in patients admitted with a traumatic brain injury. Clin Nutr. Dec

:1315-1322.

%

Merriweather J, Smith P, Walsh T. Nutritional rehabilitation after ICU - does it happen: a

I

qualitative interview and observational study. J Clin Nurs. Mar 2014;23(5-6):654-662.

0,

Pe J, Tsai AA, Scala CM, Sowa DC, Sheean PM, Braunschweig CL. Adequacy of oral

h

int@ke in critically ill patients 1 week after extubation. J Am Diet Assoc. Mar 2010;110(3):427-

{

J

Ridley EJ, Davies AR, Parke R, et al. Supplemental parenteral nutrition in critically ill patients:

a otocol for a phase Il randomised controlled trial. Trials. Dec 24 2015;16:587.

A

This article is protected by copyright. All rights reserved.

18



10.

11.

12.

Ridley EJ, Davies AR, Parke R, et al. Supplemental parenteral nutrition versus usual care in

critically ill adults: a pilot randomized controlled study. Crit Care. Jan 23 2018;22(1):12.

{

Ce nitez MR, Blackburn GL, et al. Applied nutrition in ICU patients. A consensus
sta e American College of Chest Physicians. Chest. Mar 1997;111(3):769-778.
I I

M er JL, Salisbury LG, Walsh TS, Smith P. Nutritional care after critical illness: a

qudlitativelstudy of patients' experiences. J Hum Nutr Diet. Apr 2016;29(2):127-136.

Ch LA} Chapman M, Shalit N, Udy A, Deane A, Williams L. Barriers to Nutrition

SC

In for Patients With a Traumatic Brain Injury. JPEN J Parenter Enteral Nutr. Jan 1

a“;

20 07116687498.

1

Ta t OA, Ridley EJ, Tierney AC. Prevalence of Underprescription or Overprescription

e eds in Critically Ill Mechanically Ventilated Adults as Determined by Indirect

5

: A Systematic Literature Review. JPEN J Parenter Enteral Nutr. Feb

20

—

:212-225.

Palmer M, Miller K, Noble S. The accuracy of food intake charts completed by nursing staff as

!

| care when no additional training in completing intake tools is provided. Clin

D15;34(4):761-766.

IZ

Auth

This article is protected by copyright. All rights reserved.

19



Table 1: Baseline and outcome characteristics

Req
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Whole Indirect No indirect
I e ariable cohort calorimetry | calorimetry
(n=32) (n=12) (n=20)
Age, yeafsmaean (SD) 56 (18) 59 (15) 53(19)
Sex, male,n (% 24 (75) 83 (10) 14 (70)
BMI, kg/im@€an (SD) 30 (8) 29.5 (6) 30 (9)
Weight, ) 90 (28) 88 (21) 91 (32)
Calculated bod§veight, mean (SD) 79 (17) 78.5(12) 80 (19)
Energy r nt, kcal/kg actual 24.5[23-27] | 23 [22-26] 25 [23-27]
weight, i QR]
Energy rnt, kcal/kg CBW, 25 [25-30] 25[25-30] 25 [25-30]
medi
Protein re nt, g/lkg actual weight, | 1.2 [1.1-1.3] | 1.2 [1.1-1.3] | 1.2 [1.1-1.4]
medi
Protein rSuirement, g/kg CBW, median | 1.3 [1.3-1.5] | 1.4[1.2-1.5] | 1.3 [1.3-1.5]
[IQR]
APACH‘Qe, mean (SD) 18 (7) 18 (8) 17 (5)
APACH!III diagnosis code, n (%)
Carenjvasenti; 17 (53) 7(53) 10 (50)
Trauma s 7(22) 5(25) 2(17)
2(0) 1(5) 1(8)




Sepsis

Musci:oskelital
Time fro dmission to oral intake
commen s, median [IQR]
H I
ICU LOS¥ days, mean (SD)

Ward L@ median [IQR]

Hospital days, mean (SD)

Survival, n

ICU I3

1 D/C

T

Hosp

3 (9)

1 (3)

13 [4-16]

12[6-17]
10 [7-18]

24 [18-33]

100% (32)

100% (32)

3 (15)
0 (0)

13 [4-16]

12 [7-17]
13 [6-19]

25[21-33]

100% (12)

100% (12)

0 (0)

1(8)

11 [5-15]

12 [6-17]
9[7-16]

22 [17-34]

100% (20)

100% (20)

APACHE: Acuf
definition); D/@ Di

@

Author M
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g€ ICU: Intensive care unit; IQR: Interquartile range; SD: Standard deviation

ey and Chronic Health Evaluation II; BMI: Body mass index; CBW: Calculated body weight (see manuscript for




Table 2: Energy and protein intake in the post-ICU period on the days intake was assessed (n=227)

Variable

Result

Energy contzibution by nutrition source on days assessed, median
[IQR], ke

Proportlomwtlve study energy estimate, median [IQR], %

Food ;

o :
Protein co n by nutrition source on days assessed, median

[IQR], g

EN

E

Proportion of predictive study protein estimate, median [IQR], %

EN

Food O
Orre

893 [480-1996]
648 [272-1207]

250 [0-600]

58 [21-93]
35[13-53]

14 [0-29]

43 [24-84]
31[9-61]

12 [0-24]

55 [20.5-88]
31 [9-56]

11 [0-25]

Energy
median [I [

n by combination of nutrition on days assessed,

ENa

962 [469-1685]

<L
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Oral nutrition (food only, no oral supplements provided)
Oral nutrition (food and supplements provided)

EN at oral nutrition combined

Protein co @ Oon by combination of nutrition on days assessed,
medianJI( =R|i g

EN a

i

Oral dntrition alone

Oral nygzition (food only, no oral supplements provided)

SC

Or. tgifion (food and supplements provided)

EN and oralMutrition combined

Ul

1443 [803-1923]
894 [406-1473]
1562 [1099-1992]

1921 [1215-2627]

48.5 [24-84]
68.5 [40-94.5]

50 [13.5-73.5]

EN a utrition combined

0

Proportion dictive study protein estimate provided by
combinati trition on days assessed, median [IQR], %

h

E

{

Oral ition alone

1

iflon (food only, no oral supplements provided)

1ition (food and supplements provided)

A

76 [52-100]
C 90 [51-123]
Proportiomctive study energy estimate provided by
combinati rition on days assessed, median [IQR], %
E 62 [21-96]
OE alone 66 [38-89]
Oral nutrition (food only, no oral supplements provided) 37 [21-66]
Ors nutrition (food and supplements provided) 73 [51-94]

104 [66-132]

59 [20.5-97]
60 [37-83]
48 [13-63]

68 [49-84]
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EN and oral nutrition combined

99 [60-127]

EN: Enteral nutrition; IQR: Interquartile range;

Author Manuscript
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Table 3: Indirect calorimetry results

Variabl‘ ) Result (n=23) Min Max
Measuregs T ikcal, median [IQR] 1982 [1843-2345] 1705 | 3306
VO2, il degitaedian [IQR] 284 [264.5-313] 245 475
Test lenh, , median [IQR] 7 [5-9] 1 11
Indirect Qtry could not be 50 (60)
performm
Reason, E 13 (26)

Aglta Sed 9 (1 8)

) n/a n/a

Patient u ble 4(8)

N 3(6)

ot 1)

Clinician unavailable 3 (6)

Patient ailable 1(2)

IQR: Interqua!e range; RMR: Resting metabolic rate

\

=
<
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Figure 1: Patient flow diagram

100 were mn.d.ommed in the
primary izl
¢' * 7 died during ICT admission
56 included into sub-study at 5| v 2meverleftICT/
randomization from two sites * 15 patients did not have data
collection performed

v

32 patients had data collected
after ICU discharze

12 patients had 20 patents did mot
indirect i have indirect
{23 tests) calonmeiry

ICU: Intensive care unit
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Figure 2: Bland-Altman analysis of agreement between measured energy estimates using indirect

calorimetry and the study predictive equation estimate in the post-ICU hospitalisation period.
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X axis: energy requirement obtained with indirect calorimetry and the predictive study
estimate; . difference between measured energy requirement and predictive equation estimate.

The upper and lower lines represent the 95% limits of agreement

Author

This article is protected by copyright. All rights reserved.

27



University Library

* o A gateway to Melbourne's research publications

Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Ridley, EJ;Parke, RL;Davies, AR;Bailey, M;Hodgson, C;Deane, AM;McGuinness, S;Cooper,
DJ

Title:

What Happens to Nutrition Intake in the Post-Intensive Care Unit Hospitalization Period? An
Observational Cohort Study in Critically Il Adults

Date:
2019-01-01

Citation:

Ridley, E. J., Parke, R. L., Davies, A. R., Bailey, M., Hodgson, C., Deane, A. M., McGuinness,
S. & Cooper, D. J. (2019). What Happens to Nutrition Intake in the Post-Intensive Care Unit
Hospitalization Period? An Observational Cohort Study in Critically Il Adults. JOURNAL

OF PARENTERAL AND ENTERAL NUTRITION, 43 (1), pp.88-95. https://doi.org/10.1002/
joen.1196.

Persistent Link:
http://hdl.handle.net/11343/284097


http://hdl.handle.net/11343/284097

