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5 ;,‘“--Rationale to Measured
%  Energy Expenditure

8 Managing caloric deficit is
= 8 crucial and valuable to

* & minimize negative clinical g
& complications

& Reduce risk of over- or
under-feeding

#- Limitation of predicted
equations in difficult patient
groups(da Rocha, 2006) O
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Definitions

¢ 8 Calorimetry is to measure heat
~ | requirement during a chemical
1§ process quantitatively
Calorimeter is an instrument or
* # device to measure heat requirement
for the process
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\i Indications of Indirect
Calorimetry Measurement

Clinical conditions that impact
= & significantly on resting energy
© 1§ expenditure

& 8 —Infection and inflammation

— Failure to respond to presumed adequate
nutrition support such as improvement in
nutrient-related biochemical indicators

— Individualizing and fine-tuning of existing
nutrition regimens

da Rocha et al (2006)
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* Indications of Indirect

ey

% Calorimetry Measurement
. W At risk of nutritional inadequacy

& ¥ Patients with neurologic trauma, paralysis,
. 1 chronic obstructive pulmonary disease,

& & tumor burden, multiple trauma and

.~ & amputations

4&» # \Without accurate body height and weight
& Failure to respond to regimen designed
from estimated equations

55 » Long-term acute care such as chronic
=~ dependency on mechanical ventilation
Clinical Practice Guideline Steering Committee (2004)
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‘Operation Conditions

St | Steady state

8 —5-10% CV in gas exchange
i 8 Duration of rest

. & — 30 minutes in supine

~ # Duration of measurement

— Lower CV In steady state, shorter will be
measurement

Body position

— Usual position in intensive care setting
 Diurnal variation

— No evidence for different times of day
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Operation Conditions

. ¥ Thermoneutral environment
- B — Difficult to define
© = — Avoid uncontrollable shivering
= # Thermogenic effect of food
" — g_o?tinuous vS. Intermittent tube feeding vs. oral
S e
~ ® Adjustment factors
e — Procedures
— Health-related activities
— Pain
« Advancement in medications
— Sedation and pain management :
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\i Gas Exchange Pattern and
Measured Energy Expenditure

measured energy expenditure

* Gas exchange information (VCO2 and VOg)
¢ can be used to predict successful
I|berat|on (Schultz, 2003)

»‘ % Information on substrate utilization under
& controlled operational conditions

— Steady state, stable ventilator setting and
respiration condition
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%spiratory Exchange Ratio (RER)
or Respiratory Quotient (RQ)

. Use to guide substrate utilization

i — 0.7 reflected exclusively lipid metabolism
= ® 0.8 indicated protein consumption

' —0.84 suggested mixed fuel

L — 1.0 indicated pure glucose metabolism

» Manipulate by change of ventilator
.~ ¥ setting or respiratory conditions
McClave (2003)
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or Respiratory Quotient (RQ)

* RER or RQ should be used to validate indirect
¢ 8 calorimetry measurements (McClave et al,2003)
Factors that impact on oxygen consumption of

T v TN
* o
4 A g . n
\.
©  © patients
% U
™
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— Inflammation, sepsis, pyrexia, shivering,
selzures, agitation/ anxiety/ pain, adrenergic
drugs and weaning from ventilation

% I.;"’{i'fij; * Factors that decreased oxygen consumption

— Sedation or analgesics, muscle paralysis, shock
or hypovolemia, hypothermia or cooling,
mechanical ventilation, antipyretics and
starvation or hyponutrition (Walsh, 2003)

Iié_spiratory Exchange Ratio (RER)
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. 8 Most studies link higher
& 8 healthcare cost to
malnutrition

=« Not directly on the application
. ¥ of indirect calorimetry

= & Only accurate way to
measure energy expenditure
In the very lll

— Able to provide nutrition
support closer to expenditure

~Clinical Outcomes and
Economic Implication
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\i Clinical Outcomes and
8 Economic Implication

Recommended using indirect calorimetry
! to aid patient nutritional assessment and
¢ management, and assessment of the

" contribution of ventilation to metabolism
PG Steering Committee (2004)

Indirect calorimetry is non-invasive and no
contraindication in the critically ill
population

4,.

. ¥ American Academy of Respiratory Clinician, Clinical Practice  _
oy Guideline Steering Committee (2004) )
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Role of Dietitians
Coordinate setup and operation
Ensure adequate and
appropriate patient preparation
Communicate results with other
healthcare colleagues

* & Develop protocol-driven nutrition
& support for various clinical
conditions

Research to advance nutrition
management in the very ill
groups >
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Thank You!
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