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Abstract We analyze validation and some technical aspects

of indirect calorimetry for measurement of energy expendi-

ture in healthy volunteers undergoing pressure controlled non-

invasive ventilation (NIMV). This validation study assess the

reliability of gas exchange measurement with indirect calo-

rimetry among subjects who undergo, oxygen consumption

and carbon dioxide production measure. These comments of

indirect calorimetry during NIMV should take it into account

for real situations in clinical practice.
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Abbreviations

FiO2 Inspiratory oxygen fraction

NIV Non-invasive ventilation

PEEP Positive end expiratory pressure

PIP Peak inspiratory pressure

PC Pressure control

RQ Respiratory quotient

REE Resting energy expenditure

VO2 Oxygen consumption

VCO2 Carbon dioxide production

Dear Editor,

Siirala et al. [1] analyze validation of indirect calorimetry

for measurement of energy expenditure in healthy volun-

teers undergoing pressure controlled non-invasive ventila-

tion (NIMV). Aims of this validation study were to assess

the reliability of gas exchange measurement with indirect

calorimetry among subjects who undergo, oxygen con-

sumption (VO2) and carbon dioxide production (VCO2)

were measured. We consider that some questions are

relevant:

Firstly, one group has been applied NIMV-PC and the

measurement techniques are described in detail. Although

it is understood that the measurements in the other group

are done in patients with spontaneous ventilation, no

description is given in the material method section and the

measurement techniques are not explained. There is

indefiniteness.

Secondly, when it was specifically expressed that the

leakage is minimal included in the study with spontaneous

ventilation, why was PC mode is preferred?. This issue

should be explained in more detail. The synchronization of

the patients in spontaneous ventilation with ventilator is

harder in PC mode. Was an additional sedation applied or

any patients suffered from claustrophobia?.

Thirdly, the ventilation parameters used in PC mode should

be discussed on PEEP levels, the targeted PaCO2 values,

respiratory rate, FiO2 are referred in the discussion, but not

explained in the material method. The PIP and PEEP levels are

important, for they can change the flow rate and this is

important in terms of the reflection of the study on the clinic. In

patients with respiratory failure, adequate PIP and PEEP

levels should be used. PIP and PEEP levels should not be

decreased to lower the leakage [2]. Besides air leakages in

patients with nasogastric tube are inevitable.
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Fourthly, some technical aspects are important: (a)

Datex S5 is designed for side stream invasive mechanical

ventilation. For that matter, what is your safety values for

non-invasive measurements? (b) On the mechanism shown

as Fig. 1 of the article, it looks as if expiration air is mixing

with compensation air. (c) An invasive airway is needed for

the REE measurements. The breathing circuit used in this

study is not a fully ‘‘closed loop’’ circuit.

Finally, a flow of 40–80 L/min is not expected to be

enough in controlled mechanical ventilation modes. In ICU

patients with respiratory failure, the respiratory rates are

increased and tidal volumes are decreased. When it is

considered that the 80 % of the inspiration air is taken in

the first seconds, these patients with spontaneous ventila-

tion will need a flow of 300 L/min from time to time.

Making this study in healthy young males prevents the

results from being reflected on the clinic [3].

As recommendation, gas leakage may be the crucial factor

to ‘‘real indirect calorimetry measurement’’ during NIV. We

believe that interface used may be not the best appropriate.

Helmet add lowest leakages, allows the separation of a double

respiratory circuit (inspiratory and expiratory) and airflows

can be regulated independently by flow meter and monitoring

[4]. For these comments indirect calorimetry during NIMV

should take it into account for real situations in clinical

practice [5].
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