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Flg. 1 The Berlin criteria for the definition of ARDS consist of three
pillars, each of which is flimsy. Chest X-ray (CXR) infiltrates have a
kappa interrater agreement score of 0.296. Arterial PO, to fractional
inspired axygen (P/F ratio), an index of patient cxygenation, is
physiologically flawed and not fit for purpose. A 7-day interval
between the inciting insult and onset of symptoms is whimsical
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Critical Care

PERSPECTVE  OpenAcess
ARDS: hidden perils of an overburdened B

diagnosis

Martin J. Tobin®

Abstract

A diagnosis of ARDS serves as a pretext for several perilous dlinical practices. Clinical trials demonstrated that tidal vol-
ume 12 mi/fkg increases patient mortality, but 6 mil/kg has not proven superior to 11 mlfkg or anything in between.
Present guidelines recommend 4 mi/kg, which foments severe air hunger, leading to prescription of hazardous (yet
neffective) sedatives, narcotics and paralytic agents. Inappropriate lowering of tidal volume akso fosters double trig-
gering, which promotes alveolar overdistention and lung injury. Successive panels have devoted considerable energy
to developing a more precise definition of ARDS to homogenize the recruitment of patients into clinical trials. Each of
three pillars of the prevailing Berlin definition is extremely flimsy and the source of confusion and unscientific prac-
tices. For doctors at the bedside, none of the revisions have enhanced patient care over that using the original 1967
description of Ashbaugh and colleagues. Bedside doctors are better advised to diagnose ARDS on the basis of pattern
recognition and instead concentrate their vigilance on resolving the numerous hidden dangers that follow inevitably

ance a diagnosis has been made.

Critical care is more closely entwined with the acute res-
piratory distress syndrome (ARDS) than with any other
diagnosis.In 2017, several journals showcased articles
celebrating the 50-year anniversary of Ashbaugh and
coauthors’ original artide [1]. Ruminating on why an
inordinately large number of journal articles and sessions
at critical care congresses are devoted to a syndrome
that accounts for less than one ICU admission every two
months (according to strict definition criteria), Gattinoni
surmised that the primary reason was sentimentality [2].
Most intensivists—though not all [3]—feel indebted
to Ashbaugh and colleagues for describing a previously
unrecognized syndrome in 1967. After an interval of
40 years, two landmark dinical trials demonstrated that
ventilator tidal volume was a decisive determinant of
dlinical outcome: patients receiving 12 ml/kg exhibited
a 22.1% higher mortality than patients ventilated with
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6 ml/kg [4, 5] In reality, bedside doctors had already
turned away from higher tidal volumes before publica-
tion of these trials [6-8]. Avoiding tidal volume 12 ml/
kg remains the sole therapeutic step proven to decrease
ARDS mortality. Given that tidal volume 12 ml/kg is
not used in any ventilated patient, making a diagnosis of
ARDS has no impact on bedside decisions [3, 9].

A diagnosis of ARDS serves as a pretext for several
perilous practices (Table 1). Following publication of the
positive trials, ARDS guidelines promoted the use of tidal
volume 6 ml/kg, although 6 ml/kg has never been shown
to be superior to 11 ml/kg or anything in between. The
most recent guidelines are more extreme: recommend-
ing 4 ml/kg, which entails an unnatural tidal volume of
280 ml for an average person [10]. Critically ill patients
have inflamed lungs and stimulation of sensory recep-
tors produces heightened respiratory drive and dyspnea
[11]. Dyspneic patients react by attempting deeper inspi-

rations, When a low tidal vol setting impedes this
response, agonizing dyspnea is ensured through corol-
lary discharge from the medulla oblongata to the cerebral

cortex [12]. Dyspnea is amplified by hypercapnia that is
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Tabde 1 Pesils that ensue upon making a diagnosis of ARDS

Page 2of5

Protoool manidate Physiclogic consequences

Clinical problems

Prescription of tidal valume & mbkg inall  Severe air hunger ersues when delivened tidal Sedlatives, opiates, and paralytic agents do nat allay ar
patients, irespective of plateau pressiee  volume does not match heightened stimulation of — hunger but contribute to complications

SENSOTY reoentan

¥ mechanical inspiratary time is shorter thannewal  Despite adyusting a ventilasor bo delver & mifg, the:
inspiratary time, double triggeving is inevitable patient actually recehees 12 mifkg
Fiwed PEEP apticns Consiraints imposed by use of PEEPFD, table If R0y bs bk patient got sither PEEP 10 or 20 em H,0

with mo other optians
If R0y bs 0080 patient got sither PEEP 14 0r 22 em H,0
with mo other optians

axiomatic to bypoventilation; a rise in PaC0y from 45 to
50 mmHg induces increases in minute ventilation of 25
Limin and tremendous air hunger [13].

The oaly physiological variable that discriminated
between the two positive clinical traals [4, 5] and the three
negative irials [14-16] was average airway plateau pres-
sure. Patients with platean pressures greater than 32 cm
HyOv had significantly higher mortality [17]. Platean
pressure s the variable that best reflects alvealar overd -
istention and likelihood of lung injury. Instead of pivot-
ing on platean pressure, guideline panelists presented
recommendations in terms of tidal volume expressed as
milliliters per kilogram. This 5 analegous to managing
a hypertensive emergency by titrating dosage of antihy-
pertensive agents according to patient body weight rather
than adjusting dosage in response Lo iterative changes in
blood pressure. The most recent re-analysis of data from
the five trials of high versus low tidal volume have finally
come arodnd to & conclusion that tidal velume should
io longer be ardered in terms of milliliters per kilogram
[18]. The unthinking recourse to & mlfkg, perhaps the
most omaipresent order of ICU residents, has finally
been sanctioned a5 sclentifically fawed [18, 19].

When receiving unnaturally low tidal velumes, patients
rebel against torturows ar hunger and buck the ventila-
tor [20]. Caregivers use sedative, narcotic and paralyzing
agents to combat recalcitrant patients and restrain them
on the Procrustean bed of 6 mlfkg. Sedative and narcotic
agents do not allay air huager [21, 22], and newromuscu-
lar Blockers aggravate dyspnea by removing behavioral
clues that alert caregivers to patient discomiort [12]. For
clinicians whe have cared for ventilated patients over the
past 40 years, it s disheartening to observe large doses
of sedatives, narcotics and paralyzing agents being pre-
scribed nonchalantly, reversing the great strides in the
19805~ 19905 to curtall their use. 1 contravenss every
principle of physiology to prescribe unnaturally low tidal
volwmes in patients with plateau pressures in the low
s,

The ARDS-Network web resource and guidelines pro-
mote 3 one-size-fits-all approach to mechanical ventila-
tign. Protocol advocates, ungrounded in physiology, do
not recognize that bow tidal volume is necessarily accom-
panied by shortening of mechanical inspiratory tme [ 11).
Onee mechanical inspiratory time becomes less than
neural inspiratory time, double triggering is inevitable.
Protocol enthusiasis believe they are delivering a tidal
volume of 6 mlfkg, but the patient is actually receiving
12 mlfkg—a setting proven Lo increase mortality [4, 5].

Managing patients according to the PEEP-F 0, table of
the ARDS-Metwork contradicts all principles of physiol-
ogy and even common sense. If FiO, was set al 6lfh—a
comemon choice in ARDS - the patient got either PEEP
10 or 20 em H,0, with neo other options [23]. If FO, was
set al B0%, the patient got either PEEP 14 or 22 em H,0,
with no other options.

Definitions of ARDS have been revised several times
since Ashbaugh's original description. As each new for-
mulation was unfurled, authors justified their revisson by
specifying grave flaws in the antecedent definition and
promising that emendations will remedy past blemishes.
Not long after Ashbaugh and colleagues heralded the
new syndrome, Dr. Murray became a vociferous critic,
counseling clinicians sgainst making the diagnosis [24].
D, Murray made a subsequent volte-face, recommending
that the diagnosis was best made using a lung injury score
[25]. Six wears lates, the American-European Consen-
sus Committee claimed that weaknesses in the Mureay
seore merited a new definition [26]. In 2012, the Berlin
Task Force listed numerous flaws in its predecessor and
announced that their definition was the first attempt to
link an international consensus panel endossed by pro-
fessional societies with an empirical evaluation of the
revised critersa in thousands of patients [27]. In pecent
weeks, intimations have appeared that another iteration
is on its way [28]. Doing the same thing over and over
and expecting different results is something on which
Einstein commented. His conclusion was not fattering.
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| recently pointed out that a fetish fixation on the Ber-
lin definition of ARDS may have contributed to patient
mortality at the height of the COVID-1% pandemie [29].
Some members of the Berlin Task Force took umbrage at
this inference [30]. The Task Force, however, could not
have foreseen how their definition was o be employed
during a subsequent pandemic. The WHO guidelines on
COVID-19 [31] made a clear link between the diagnosis
of ARDS (their citation #17 specifies the Berlin definition)
and encouraging early endotracheal intubation, which
wis subsequently shown to contribute o increased Covid
mortality [32]. WHO stated explicitly that “Hypoxemic
respiratory Bilure in ARDS ... usually requires mechani-
cal ventlation” {context conveyed the invasive form).
This s not true. Many patients with ARDS are sustained
with noninvasive ventilation or supplemental cxygen [33,
34]. A PubMed search will reveal numerous suthors forg-
ing links between making a diagnosis of ARDS in Covid
patients and eardy intubation; see, for example, the report
by Ziehr et al [35] (their citation #7 specifies the Berlin
definition), upon which Yaroshetskiy et al [38] subse-
quently commented.

The definition put forward by Ashbaugh and colleagues
consisted of simple qualitative descriptors (severe dysp-
e, tackypnes, hypoxemia, decreased lung compliance,
alveolar infiltrates). Auwthors of subsequent definitions
have acted as if they subscribed to Lord Kelvin's dictum
on numerical precision.’ In reality, it is the numerical
encasing of the three pillars (of the Bedin definition) that
render them very rickety (Fig. 1). The criteria for radio-
graphic infiltrates achieve dismal intercater agreement,
with a kappa score of 0.296 [37].

The Berlin group specifies that ARDS can be diagnosed
legitimately only if respiratory failure i identified within
7 days of & recognized insult. This whimsical time limit
was the source of considerable confusion during the
Covid panderic, with authors believing that Covid preu-
monia did not represent ARDS because respicatory fal-
ure oceurred B-12 days after first sympioms [38].

Severe hypoxernia has always featured a8 a constitutive
prerequisite for ARDS diagnosis. Definitions subsequent
to Ashbaugh consistently express hypoxemia in terms of
PaOyfF Oy ratio, Murray and colleagues selected the ratio
as an exemplar of abnormal gas exchange because it "is
more easily calculated from information routinely avail-
able in patients” charts™ [25]. Seldom did an intention of

! "Whin s can mikien whal joe e dpeakng sbout, and expais il n
b, you kiow somathing aboul 2; bul whin yoi cosesd midiiee il
whim jou cassol express it = numbers, posr knowlicde = of 2 meagre and
unsalisfactory kink i@ oy be e boginnisg of knowledgs, Bul you boer
wcarculy, = vour thoughts, alvanoal b e dage of scim o, whaliee the mat-
tae b [deliwionind 3 Wiy LET)
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Berlin
AROS criteria

CXR PIF Tirre:
rafic rhanal

Fig. 1 The Bedin crieria for the definition of ARDS cormist of three
pillars, each of which is flimsy. Chest X-ry {00H) infitraes have 2
kappa intesrater agreemen: score of 0,294 Arterial PO, to fractional
inspieed osyygen (/T ratiod, an indes: of patient osygenation, i
physiciogically flawed and rat fit for purpose. A T-day interval
between the inciting insult and onset of symptoms is whimsical

a0l wanting to burden others backfire so spectaculardy. It
was already known that Pald, has a corvilinear relation-
ship with FiOy, which varies with the degree of ventila-
tion-perfusion inequality and shunt [39, 40]. In patients
with ARDS and a fixed shunt, alierations in F0; cause
PalyfFi0y o fuctuate unpredictably by greater than
100 minHg [41]. In a growp of patients whe fulfilled all
ARDS eriteria, administration of 100% oxygen for 30 min
produced an increase in Pa0y'FpOy to such an extent that
58.5% of the patients ne longer met ARDS criteria [42].

Pa(ly is one of the most precise measurerments d0ross
medicine. Several organs, such as the carotid bodses,
respond to miniscule changes in Pa0y and it 5 3 key
determinant of oxygen delivery to the brain and heart. In
contrast, PaCy/Fi0y plays no role in any biological pro-
cess. PaOy, not PaOWFO, o oxygen saturation (Sa0y),
was the decisive clue in solving the mystery of why some
Covid patients exhibited silent (happy) hypoxia [43].

Galvanized by the invariable inclusion of PaOLFOy in
successive ARDS definitions, thousands of authors have
reported patient oxygenation in terms of this ratio. [nan
early Covid series, authors from Seantle, one of the cra-
dles of critical care, reporied oxygenation solely in terms
of Pa0,/F 0, with no mention of PaO0, [44]. PaOJFO,
ratio is perhaps the most glaring example of Gresham's
law in medicine, where a bad measurement drives out a
good meassrement.

It is cavtionary for intensivisis o realize that a diag-
nosis considered iconie of critical care [2] is defined by
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the most unscientific of criteria. [t is understandable that
researchers would wish to refine recruitment eriteria to
homogenize the entry of patients into dinical wials, but
this housekeeping chore could be better handled through
provate communications among trialists without distract-
ing bedside doctors from more momentous matlers.
Patients would be better served by clinicians concentrat-
ing their attention on physiological problems unigue o
each individual patient and developing customized solu-
thons [45].

When | work as a bedside doctor, | consider the diag-
nesis of ARDS to be a useful, if somewhat raghag, label.
Like many syndromes, ARDS is crude and lacks precise
defining boundaries of dinical disorders such as Legion-
nalres disease or hemiplegia consequent to intermal-
capsule hemaorrhage. | reach a diagnosis of ARDS based
on tacit knowledge and recognition of & constellation of
dysprea, physical signs of respiratory effort [45], hypos-
entia, and radiographic infiltrates without getting pedan-
tic about nurmbers or finicky about distribution patterns
[46]. Making a diagnosis of ARDS is not a firal terminus
and 1 carry on searching for the underlying cause: treat-
ment of preumocsccal preumonia differs from that of
pancreatitis,

ARDS is overburdened by wnrealistic aspirations of
researchers (tralists), hoping o employ sociological
stratagems Lo transform an ineffable entity into an onto-
logical thing of nature {a "natural kind®) [28, 29]. Science
evolves differently than a Hams Christian Andersen faig-
ylale. It is time for researchers to stop vearning after a
glorious swan and accept ARDS & something of an ugly
duckling. If successive panels of leading pulmonary and
critical care experts cannot come up with a scientifi-
cally satisfying definition of ARDS, is it really likely that
patient representatives (a recent proposal 28] will resolve
the deep epistemological and oniological conundrurms at
its core? Nobelist Peter Medawar, foremost epistemolo-
gist of biology of the kst century, warned of the danger
of venerating definitions, and their tendency to constrain
the mind rather than to liberate it [47]. Labels have no
imore than a nominalist usage, and craving after immuta-
ble apadictic certainty is perilous.
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