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A score to quickly summarize the health of 
newborns

Back in 1952 the anesthesiologist Virginia Apgar invented 
a score to quickly summarize the health of neonates (1). 
The scale of the score was determined by evaluating a 
neonate on five simple criteria on a scale from zero to two, 
then summing up the five values thus obtained, at 1 and  
5 minutes after birth. Some 10 years after initial publication, 
a backronym for the score was coined in the United States 
as a mnemonic learning aid: appearance (skin color), pulse 
(heart rate), grimace (reflex irritability), activity (muscle 
tone), and respiration, or “Apgar score”. Of note, the 
purpose of the “Apgar score” was to determine quickly 
whether a newborn needed immediate medical care—it was 
not designed to predict long-term outcome; nevertheless, 
a score that remains <3 at later time points may indicate 
longer term neurological damage.

A score to quickly predict outcome in patients 
with acute respiratory distress syndrome (ARDS)

The “American-European Consensus Criteria of ARDS” as 
well as the more recent “Berlin definition for ARDS” both 
used the PaO2/FiO2 for classification of ARDS patients (2). 
The validity of using PaO2/FiO2 for classification of ARDS 
was recently criticized by a group of Spanish researchers 
who found the predictive accuracy of classification based on 
PaO2/FiO2 to be low, particularly when (I) calculated early 

after the initial diagnosis of ARDS; and (II) when calculated 
while not using predefined ventilator settings (3). They 
argued that there is need for better prediction scores for 
ARDS patients.

The same Spanish group of investigators recently 
reported on the “age, plateau pressure, and PaO2/FiO2 
score”, in short APPS, a simple nine-point score to predict 
outcome of ARDS 24 hours after the diagnosis (4). Using 
tertiles of the three above described variables, they were 
able to predict hospital mortality with an area under the 
receiver operating characteristics curve of 0.76 in a training 
cohort, and of 0.80 in a validation cohort. The APPS was 
perfectly calibrated, thus an increase in APPS was linearly 
associated with an increase in mortality (Figure 1). The 
good results can be seen as remarkable, and the comparison 
with the “Apgar score” for neonates was swiftly made (5).

External validity

There are, however, some reservations with the validity 
of the APPS. A group of investigators in the Netherlands 
recently validated the new score (6). As patients in their 
centers were ventilated using pressure-controlled modes of 
ventilation, it was not possible to use plateau pressures, and 
they had to use maximum airway pressures instead. The 
predictive accuracy of the APPS for hospital mortality was 
moderate in their cohort of patients, with an area under the 
receiver operating characteristics curve of only 0.62, much 
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lower than in the two cohorts from Spain.
Also calibration was disturbed in this external validation 

cohort (Figure 1). Of the three measures included in the score, 
only the PaO2/FiO2 showed a comparable predictive accuracy. 
Even when cutoffs for age and maximal airway pressure 
were adjusted, the predictive value for mortality remained 
low (Figure 1). The distribution of age is not the same in 
every ICU and largely depends on the geographical location 
of the hospital and the specialized care provided in the 
hospital. Additionally, age is also related to mortality outside 
of the hospital, but this is not a simple linear relation (7).  
The exact strength of this association per age naturally 
depends on the life expectance in the population (8).  
Therefore age cutoffs can and should not be translated 
blindly between countries in a general population, and 

probably also not in cohorts of critically ill patients.
PaO2/FiO2 could change depending on ventilator 

settings. Indeed, the Spanish consortium showed before 
that use of “standard” ventilator settings (tidal volumes 
of 6 mL/kg predicted body weight; PEEP according to  
pre-defined guideline) increases the predictive accuracy of 
PaO2/FiO2 for mortality (3). The same approach was used 
in their training and validation cohorts for the APPS, and 
this may explain the comparable association of PaO2/FiO2 
with outcome. We may need to appreciate that patients in 
other centers are frequently not ventilated according to the 
guideline used in Spanish centers (9).

The plateau pressure  suf fers  f rom the s imi lar 
disadvantages. Use of higher levels of PEEP, for instance, 
increases plateau pressure levels without changing driving 

Figure 1 Calibration of the APPS for hospital mortality in different cohorts. Proportion of patients that died in the hospital, stratified per 
point of the APPS. Panels on the left: performance of the APPS in the training (A) and the (internal) validation (B) cohort; performance in 
the external validation cohort of the original APPS before (C) and after recalibration (D). The N above each bar represents the number of 
patient in each category. The bars in the figure are based on previously published data.
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pressure levels. Use of recruitment maneuvers may decrease 
plateau pressure levels in patients with recruitable lung 
parts. Even the ventilator mode may influence the plateau 
pressure, as in a volume-controlled mode the plateau 
pressure may change with changes in lung compliance, 
while in a pressure-controlled mode the maximal airway 
pressure is fixed and therefore more constant.

Towards better prediction in ARDS patients

The central argument for using the APPS is the speed 
and simplicity with which it is calculated. The score is 
calculated swiftly at the bedside without difficult or complex 
calculations. This benefit may outweigh the disadvantages 
as described above. However, the APPS is meant to be 
calculated 24 hours after the initial diagnosis of ARDS and 
it is far from sure whether it qualifies as a fast score when 
this delay is inherent to the score. Also, with computers 
available at the bedside in almost every intensive care 
unit, and pocket computers in the hand of almost every 
physician, it is questionable if a score needs to be simple. 
It is not without reasons that APACHE scores are used 
worldwide, despite the fact that they take time to calculate 
and are complex: they are extremely accurate for mortality 
prediction (10).

If speed and simplicity can be ignored, a first suggestion 
could be re-inclusion of items that were excluded by the 
investigators of the APPS. These were excluded because 
they lacked statistical significance in the univariate 
comparison, but it is here where “P values” are frequently 
wrongly interpreted (11,12): P values do not provide 
information on added predictive accuracy of combination 
of variables. Indeed, predictors should always be evaluated 
in multivariable prediction models to obtain the optimal 
predictive accuracy, eliminating the least predictive factor 
step by step (13). This approach could result in a score with 
better predictive accuracy, and even could be less biased 
when tested in an external cohort.

Another step could be the addition of biological 
variables on top of the physiological parameters used 
in the APPS. The combination of clinical data with five 
biological markers (surfactant protein D, soluble tumor 
necrosis factor receptor 1, Von Willebrand factor, soluble 
intercellular adhesion molecule 1 and interleukin 8) had a 
higher predictive accuracy for mortality in ARDS patients, 
than a combination of clinical data alone (14). This was also 
shown for another biological marker, the soluble urokinase 
plasminogen activator receptor (15). The major disadvantage 

is that these markers are almost never routinely available, at 
least for now. However, also routinely available biological 
markers like plasma bicarbonate show an independent 
association with outcome in ARDS patients (16).  
Because biological markers are not directly influenced by 
the physician, the combination of physiological parameters 
with biological markers could be less biased when tested in 
an external cohort.

Conclusions

The APPS certainly is a promising next step in outcome 
prediction in ARDS patients. However, additional effort 
is needed. We suggest the addition of more physiological 
parameters and also biological variables.
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