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IS THE STUDY VALID?

At the beginning of the study, were source and spectrum of patients appropriate for the research 
question?

• Did participating patients present a 
diagnostic dilemma?

Participating patients represented a diagnostic 
dilemma to some degree in that their volume status 
and fluid responsiveness was unknown, although the 
point of the paper was not exactly to determine that; 
rather it was how good is NICOM at determining it

In the middle, as the study progressed,

• Did the Investigators Compare the 
Test to an Appropriate, 
Independent Reference Standard?

Independent reference standard was thermodilution, 
which is FAR from a gold standard. Really the crux of 
one's position on the meaning of NICOM with 
regards to this paper hinges on their belief in 
Thermodilution. If you believe TD is a worthy 
standard, then NICOM is poor at predicting fluid 
responsiveness. If you believe it is poor, then the 
NICOM results mean little. Our group's major 
learning point was that the selection of a reference 
standard is a huge deal within a paper that uses one 
and can make or break the results. In this setting, 
where there appears to be inadequate evidence 
proving the validity of thermodilution, it appears to 
break it.

• Did Investigators Perform the Same 
Reference Standard to All Patients 
Regardless of the Results of the Test 
Under Investigation?

No.  The authors used thermodilution to determine 
who was fluid responsive and then used pulse 
contour analysis to determine responsiveness to a 
passive leg raise

At the end, at the study completion,

• Were Those Interpreting the Test 
and Reference Standard Blind to 
the Other Results?

Blinding was not part of the study

• If follow up was part of criterion 
standard, was it complete?

Follow up was not a part of the study

WHAT ARE THE RESULTS?
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• What were the calculated 
sensitivities and specificities? 

• What are the likelihood ratios 
associated with a postive/negative 
test? 

• What are the positive and negative 
predictive values? 

• How strong was the association 
between the test in question and 
the criterion standard?

Sensitivities and specificities were calculated for 
pulse contour analysis, which was interesting as it 
was not a major part of the study and its placement 
within the study seems odd and to some degree 
misleading. 
  
Positive and negative predictive values were not a 
focal point of the study 
  
The association b/t TD and NICOM was extremely 
poor, both in terms of absolute values as seen by the 
Bland Altman plot and the trend as seen by the 
agreement of 43% of changing in same direction. 
The association was remarkably poor; worse than a 
coin flip.

HOW CAN I APPLY THE 
RESULTS?

• Will the reproducibility of the test 
result and its interpretation be 
satisfactory in my clinical setting?

It is unknown

• Is study question similar to my PICO 
question?

The study question in its essential form is a great 
one: can you reliably use Nicom to predict cardiac 
output and fluid responsiveness based on a PLR? 
However, in practice, in actually determining this, the 
logistics of the study adulterate the question. Due to 
the absence of a reliable reference standard, this 
study does not answer the question, and the actual 
question itself becomes: how well do Nicom and TD 
correlate in predicting fluid responsiveness and CO, 
assuming TD is an adequate reference standard?

• Will the test results change my 
management strategy?

For essentially everyone in the group, the paper 
alters management strategy little. However, the fact 
that CO values after PLR did not return to baseline 
using NICOM I think to most people made them 
wary of NICOM's utility.

• Will patients be better off as a result 
of the test?

Accordingly, patients will not be better off due to 
the study.
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