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Abstract

Obj ect ive: This study has aimed to study the clinicopathological correlat ion of  pat ients with 

secondary acut e respirat ory dist ress syndrome (ARDS),  specif ical ly having ext rapulmonary 

causes.

Set t ing: A 22 beds intensive care unit .

Design: An observat ional study of case series.

Pat ient s:  Seventeen pat ients whose death was caused by acute respiratory dist ress syndrome 

were included.

Int ervent ion:  A syst emat ic hist opat hological st udy was made of  al l  t he pulmonary lobes of 

pat ients who died in our ICU with the clinical diagnosis of secondary ARDS, who had undergone 

an aut opsy bet ween 1999 and 2009.  The Kappa analysis was used t o analyze t he grade of 

correlat ion between the clinical and the pathological diagnosis.

Resul t s:  The autopsy conirmed to cases of false positive in 17 patients with ARDS (11%). The 
kappa value was 0.77, so that the concordance analysis was considered to be satisfactory.
Conclusions:  The clinical criteria for ARDS correlate well with acute alveolar damage (AAD) in 

the autopsy study in pat ients with secondary ARDS, although some false posit ive cases can be 

observed.

© 2010 Elsevier España, S.L. and SEMICYUC. All rights reserved.
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Estudio sobre la correlación clínico-patológica en el síndrome de distrés respiratorio 

agudo secundario

Resumen

Obj et ivo:  El obj et ivo principal del estudio es analizar la correlación cl inicopatológica en el 

diagnóst ico de síndrome de dist rés respiratorio agudo (SDRA) de origen ext rapulmonar.
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Acut e respirat ory dist ress syndrome (ARDS) is a cl inical 
condition that was first described in 1967,1 and the diagnosis 
is established on the basis of clinical, radiological and blood 
gas cr i t er i a.  A di st i nct i on i s made bet ween ARDS of 
i nt r apul monary or i gi n (pr i mary ARDS) and ARDS of 
ext rapulmonary origin (secondary ARDS) - t he lat t er more 
probably being related to systemic inf lammatory response 
syndrome and to what  Roger Bone called immune dissonance 
phenomenon, 2 wit h prognost ic and cl inical  feat ures t hat  
dif ferent iat e i t  f rom primary ARDS.  Al t hough t here is no 
direct  histopathological correspondence, ARDS is correlated 
to specif ic pathological f indings that  conform what  is known 
as dif fuse alveolar damage.

The 1994 Consensus Conference3 established the diagnost ic 
criteria of the syndrome, including oximet ric, radiological, 
vent ilatory and hemodynamic parameters. The Conference 
for t he f irst  t ime allowed universal protocolizat ion of  t he 
diagnosis of  ARDS, t hough few studies have examined the 
diagnost ic precision and chronological  hist opat hological 
correlat ion of the syndrome.

It  is known that  the histological f indings of acute alveolar 
damage are t emporary,  and can be convenient ly divided 
into t hree inter-related and overlapping evolut ive phases 
t hat  are correlated t o t he cl inical course of  t he disease. 4 
These phases are charact er ized by t he presence of :  1) 
edema (f irst  48 h);  2) hyal ine membranes and exudat ion 
(day 3-7); and 3) fibrosis, alveolar hyperplasia and interstitial 
infiltrates (day >7).5 These hist ological  al t erat ions are 
related t o variat ions in mechanical vent i lat ion6 and have 
physiopat hological  bases t hat  have not  yet  been wel l 
clarif ied.7 The vent ilatory st rategy in ARDS has also recent ly 
been revised; in this sense, the use of small volumes, early 
prone decubitus and high posit ive end expiratory pressure 
(PEEP) have been shown to be of great  benefit .8-11

Recent ly,  Esteban et  al. , 12 in a clinicopathological study, 
had t he opport unit y t o assess t he val idit y of  t he cl inical 
criteria on a histological basis, conf irming superior validity 
of the clinical criteria in ext rapulmonary ARDS. Nevertheless, 
cont roversy over t he dist inct ion bet ween pr imary and 
secondary ARDS cont inues.13

The obj ect ives of  t his st udy are t he f ol lowing:  1) t o 
corroborate the clinical diagnost ic validity of the Consensus 
Conference criteria, studying the clinical sequence of ARDS 
with the end histology of acute alveolar damage in secondary 

ARDS; and 2) to assess the chronological clinicopathological 
cor relat ion f rom t he moment  of  cl inical  diagnosis of 
ext rapulmonary ARDS to the performance of  necropsy in a 
series of secondary ARDS pat ients who died in the Intensive 
Care Unit  (ICU)(comparing t his t ime wit h t he chronology 
based on the histopathological f indings).

Material and method

The study was carried out  in a polyvalent , 22-bed ICU. Over 
a 10-year period (1 January 1999 to 12 December 2009), we 
included those pat ients with a clinical diagnosis of secondary 
ARDS in which a necropsy study was available, following the 
obt ainment  of  consent  f rom t he relat ives.  The cl inical 
diagnost ic criterion applied was that  of the 1994 Consensus 
Conference. At  the same t ime, we reviewed all the necropsy 
pathology studies of  t hose who had died in the ICU during 
this 10-year period with a diagnosis of ARDS.

The fol lowing variables were prospect ively col lected in 
t he cont ext  of  a case series st udy:  pat ient  age and sex, 
reason for admission t o t he ICU,  t he Murray lung inj ury 
scale, 14 t he cl inical  durat ion of  ARDS,  t he durat ion of 
mechanical vent ilat ion, microbiological f indings in the case 
of  sepsis,  histopathological f indings, and durat ion of  ARDS 
as est abl ished f rom t he hist ological  st udy.  The cl inical 
diagnosis was est abl ished on a consensus basis among at  
least  t hree physicians in t he Depart ment ,  in al l  cases 
including t he physician in charge of  t he pat ient .  The 
diagnosis could be established both upon pat ient  admission 
(ARDS being t he reason for admission or one of  t he main 
reasons f or  admission) and dur ing t he st ay in t he ICU 
(evolut ive complicat ion).

Other potent ial  causes of  t hese lesions were discarded 
(cardiogenic lung edema, nit ric oxide or oxygen t oxicit y, 
etc.).

The necropsy studies were made following a protocol.  To 
our knowledge,  t he l i t erat ure of fers no reference t o t he 
appropr iat e met hodology in st udies of  t his kind;  t he 
approach suggested by the pathologists was therefore used 
in t hi s st udy.  The 5 main l ung l obes were anal yzed, 
part icularly t he pulmonary zones of  each lobe in which 
more alterat ions were macroscopically manifest .  Samples 
of  t hese zones were subj ect ed t o hi st opat hol ogi cal 
evaluat ion on an independent  basis by two pathologists.  In 
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Diseño: Se t rata de un estudio observacional de una serie de casos.

Ámbit o:  UCI de 22 camas de un hospital universitario con 450 camas.

Pacientes:  Diecisiete pacientes fallecidos a causa de un SDRA secundario.

Int ervención:  Análisis histopatológico sistemát ico de todos los lóbulos pulmonares de pacientes 

que fal lecieron en nuest ra UCI con el diagnóst ico clínico de SDRA secundario y en los que se 

realizó necropsia entre los años 1999 y 2009. A in de analizar el grado de correlación entre el 
diagnóst ico clínico y el patológico se aplicó el análisis de kappa.

Result ados: En 17 pacientes con SDRA secundario la necropsia permitió conirmar 2 casos falsos 
positivos (11%). El valor kappa fue de 0,77, por lo que el análisis de concordancia fue considera-

do como sat isfactorio.

Conclusiones:  Los crit erios clínicos para el diagnóst ico de SDRA se correlacionan bien con la 

presencia de daño alveolar agudo en el estudio patológico necrópsico en pacientes con SDRA 

secundario, aunque pueden detectarse algunos casos falsos posit ivos.

© 2010 Elsevier España, S.L. y SEMICYUC. Todos los derechos reservados.
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t hose cases where t he chronology cr i t er ia of  t he t wo 
pathologists did not  coincide, a consensus based agreement  
was reached.

The following criteria were established for chronological - 
hist ological  assessment :  1) acut e phase (f i rst  48 hours), 
determined by the predominance of  interst it ial edema and 
alveolar edema; 2) subacute phase (day 3-7), characterized 
by t he predominant  presence of  hyal ine membranes and 
fibrin deposits; and 3) proliferative phase (day >7), 
determined by the presence of abundant  f ibroblasts within 
the interst ice,  f ibrosis and t ype II cell hyperplasia.  Last ly, 
based on t he predominance of  t hese lesions in t he 5 lung 
lobes,  t he pathologist s report ed t heir evolut ive est imate 
in days.  This evaluat ion in t urn was compared wit h t he 
t ime elapsed f rom t he cl inical  diagnosis of  SARS t o t he 
deat h of  t he pat ient .  The cl inico-hist ological correlat ion 
was analyzed by intergroup concordance analysis,  assessed 
by the kappa index15 (non-pondered value). In this context , 
t he associat ion was considered sat isfactory,  according t o 
t he cri t eria of  Landis and Koch, 16 i f  t he kappa index was 
found to be >0.60, and excellent if ≥0.8. Likewise, and 
using the methodology of  Esteban et  al. ,  we evaluated the 
sensi t ivi t y and t he speci f ici t y of  t he cl inical  cr i t er ia, 
independent ly of  also assessing the concordance index. In 
t his way a dual  st at ist ical  approach was used t o explore 
t he validit y of  t he cl inical diagnosis in t his concrete form 
of ARDS.

Results

The study included a total of 17 patients clinically diagnosed 
wit h secondary ARDS who died and were subj ect ed t o 
necropsy study after obtaining consent  f rom the relat ives. 
There were 14 males and 3 females,  wit h a mean age of 
41±20 years.  The syst emat ic pulmonary examinat ion 
confirmed the presence of hyaline membranes in some of the 
5 lung lobes, in 15 of the pat ients. In the course of these 10 
years a total of  85 non-legally mandatory necropsy studies 
were made of patients who died in the ICU (representing 5% 
of those who died during that  period of t ime).

Tabl es 1-3 repor t  t he cl i ni cal  charact er i st i cs and 
hist opathological f indings of  t he pat ient s included in t he 
study. The histological study confirmed the clinical diagnosis 
of secondary ARDS in 15 subjects (88%). Two patients showed 
no hist opat hological  evidence of  ARDS (2 false-posi t ive 
cases). One of them presented lung infarct ion and the other 
was found to have bilateral pneumonia. In the review of the 
necropsies during this period (n=85), one pat ient  was found 
to present  lung edema and hyaline membranes as signs of 
acut e al veolar  damage t hat  had not  been previousl y 
suspect ed f rom t he cl inical  viewpoint  (1 false-negat ive 
case).  Based on t hese data,  t he sensit ivit y of  t he cl inical 
diagnosis was 94%, with a specificity of 97%. The concordance 
(validit y) index between the clinical and histopathological 
diagnosis was 0.88 (table 2).

Among t he 14 pat ient s wi t h cl inical ly suspect ed and 
confirmed ARDS (t rue-posit ive cases), two showed a clinical 
durat ion or course of  <48 hours,  8 had a cl inical course of 
3-7 days, and 4 presented a course of >7 days.

The hi st ol ogi cal  st udy showed t hat  t wo pat i ent s 
predominant ly suffered diffuse lung edema with the isolated 

presence of  hyaline membranes;  8 showed mainly hyaline 
membranes; and 4 showed signs of f ibrosis.

Table 3 shows the chronological correlat ion between the 
cl inical diagnosis and the histological f indings.  The kappa 
value was 0.77 - the lower and upper limits (with 95% 
conf idence interval) being 0.48 and 1, respect ively, with a 
standard error of 0.15.

No relat ionship of  any kind was observed bet ween t he 
principal  diagnosis or microbiology and t he presence of 
acute alveolar damage.

Discussion

The incidence of  ARDS among hospi t al ized pat ient s is 
increasing, and the syndrome is known to be associated to 
important mortality (often over 50%). This explains the 
interest  in establishing an early diagnosis and in adequately 
guiding t reatment ,  part icularly in t he form of  protect ive 
vent ilat ion.

Alt hough t o dat e t he hist opat hological st udies of  ARDS 
have not  been abl e t o est abl i sh a cl ear  cor rel at i on 
bet ween t he open biopsy pat hology f indings and t he 
degr ee of  pul monar y f unct i onal  i mpai r ment ,  our 
post mor t em hi st opat hol ogi cal  f i ndi ngs ar e cl ear l y 
correlat ed t o t he cl inical  diagnosis,  in coincidence wit h 
t he study published by Esteban et  al. , 12 t hough in addit ion 
t hey are also correlat ed t o t he evolut ive chronology of 
t he syndrome.

The f indings in the early phase of dist ress (f irst  48 hours) 
are charact erized by int erst i t ial  and alveolar edema.  At  
hi st ol ogi cal  st udy,  t he t ype I al veol ar  cel l s appear 
edematous and denuded;  hyal ine membrane genesis is in 
preparat ion at  t his point ,  secondary to the dest ruct ion of 
these t ype I pneumocytes. The accumulat ion of  f ibrin and 
i t s pol ymer izat ion,  t oget her  wi t h t ype I pneumocyt e 
dest ruct ion,  cont r ibut e t o generat ion of  t he second 
(hyaline membrane) phase between days 3 and 7. This 
second phase of t en shows concomit ant  cel l  inf i l t rat ion 
wi t hi n t he i nt r aal veol ar  space.  Post er i or l y,  i n t he 
prol i f erat ive phase (af t er t he second week),  f ibroblast  
proliferat ion is observed in the interst it ial space, with the 
accumul at i on of  col l agen,  f i brosi s and t ype II cel l 
hyperplasia - these cells being responsible for the format ion 
of  new type I pneumocytes.

The development  of respiratory failure with bilateral lung 
inf i l t rat es in pat ient s admit t ed due t o ext rapulmonary 
disease often poses diagnost ic problems. Such problems are 
even more accent uat ed i f  t he pat ient s are in ser ious 
condit ion and are subj ected to vent ilat ion. In this context , 
the list  of possible et iologies is relat ively extensive.

The diagnosis furthermore can be complicated by the fact  
t hat  t he devel opment  of  ARDS as a consequence of 
pneumonia is not  uncommon,  and inversely,  pulmonary 
overinfect ion can be observed in ARDS pat ients.

Dif ferent  crit eria have been used by a series of  authors 
and cent ers in diagnosing ARDS, and a pat ient  diagnosed 
wit h pneumonia in one center or by a given cl inician can 
easily be diagnosed wit h ARDS in another center.  In fact , 
pat ients with respiratory failure have of ten been grouped 
under  t he t erm ARDS wi t hout  di st i ngui shi ng among 
pneumonia,  pulmonary embol ism and at elect asis.  Such 



Study on the clinicopathological correlat ion in the secondary acute respiratory dist ress syndrome 25

T
a
b

le
 1

 
H

is
to

p
a
th

o
lo

g
ic

a
l 

re
su

lt
s 

a
n
d

 c
li

n
ic

a
l 

a
n
d

 p
a
th

o
lo

g
ic

a
l 

c
h
ro

n
o
lo

g
y 

o
f 

th
e
 p

a
ti

e
n
ts

 i
n
c
lu

d
e
d

 i
n
 t

h
e
 s

tu
d

y

U
R

L 
M

R
L 

L
R

L 
U

L
L 

L
L
L 

T.
 A

R
D

S 
(d

) 
C

h
ro

n
.-

P
 

C
o
n
c
o
rd

a
n
c
e
 

D
if

fe
re

n
c
e
 (

d
)

H
M

. 
A

lv
. 

h
yp

e
rp

l.
  

H
M

. 
A

lv
. 

h
yp

e
rp

l.
  

H
M

. 
A

lv
. 

h
yp

e
rp

l.
  

H
M

. 
A

lv
. 

h
yp

e
rp

l.
  

E
d
e
m

a
. 

8
 

1
 w

e
e
k
 

Ye
s-

C
 

+
1
 

 
In

te
rs

t.
 i

n
fl

. 
In

te
rs

t.
 i

n
fl

. 
In

fl
 i

n
te

rs
. 

P
M

N
 

P
M

N
 

H
M

. 
P
M

N
 

 
 

 

H
M

. 
In

te
rs

t.
 i

n
fl

. 
P
M

N
 

H
M

. 
In

te
rs

t.
 i

n
fl

. 
 

H
M

. 
In

te
rs

t.
 i

n
fl

. 
 

E
d
e
m

a
. 

H
M

. 
 

H
M

. 
In

te
rs

t.
  

8
 

1
 w

e
e
k
 

Ye
s-

C
 

+
1
 

 
F
ib

ro
si

s.
 P

M
N

 
F
ib

ro
si

s.
 P

M
N

 
In

te
rs

t.
 i

n
fl

. 
P
M

N
 

in
fl

. 
F
ib

ro
si

s 
 

 
 

A
lv

. 
h
yp

e
rp

l.
 F

ib
ro

si
s.

  
A

lv
. 

H
yp

e
rp

l.
 

H
M

. 
A

lv
. 

h
yp

e
rp

l.
 

E
d
e
m

a
. 

H
M

. 
A

lv
. 

lv
. 

H
yp

e
rp

l.
  

1
6
 

>
1
 w

e
e
k
 

Ye
s-

C
 

+
8
 

 
P
M

N
 

F
ib

ro
si

s.
 P

M
N

 
F
ib

ro
si

s.
 P

M
N

 
h
yp

e
rp

l.
 P

M
N

 
A

F
ib

ro
si

s.
 P

M
N

 

Ed
em

a.
 H

M
. 

Fi
br

os
is

. 
 

Ed
em

a.
 H

M
. 

Ed
em

a.
 H

M
. 

 
Ed

em
a.

 H
M

. 
 

Ed
em

a 
3 

1 
w

ee
k 

N
o 

−4
 

 
P
M

N
 

F
ib

ro
si

s.
 P

M
N

 
F
ib

ro
si

s.
 P

M
N

 
fi

b
ro

si
s.

 

Ed
em

a 
Ed

em
a.

 A
lv

. 
 

Ed
em

a.
 A

lv
. 

Ed
em

a.
  

Ed
em

a.
 A

lv
. 

3 
3-

7 
da

ys
 

Ye
s-

C 
−1

 

 
h
yp

e
rp

l.
 

h
yp

e
rp

l.
 

H
M

. 
A

lv
. 

h
yp

e
rp

l.
 

h
yp

e
rp

l.
 

E
d
e
m

a
. 

H
M

. 
A

lv
. 

 
E
d
e
m

a
. 

H
M

. 
A

lv
. 

E
d
e
m

a
. 

H
M

. 
A

lv
. 

 
E
d
e
m

a
. 

H
M

. 
A

lv
. 

E
d
e
m

a
. 

H
M

. 
A

lv
. 

 
4
 

3
 d

a
ys

 
Ye

s-
C

 
+
1
 

 
h
yp

e
rp

l.
 P

M
N

 
h
yp

e
rp

l.
 P

M
N

 
h
yp

e
rp

l.
 P

M
N

 
h
yp

e
rp

l.
 P

M
N

 
h
yp

e
rp

l.
 P

M
N

 

H
M

. 
A

lv
. 

h
yp

e
rp

l.
 

E
d
e
m

a
. 

H
M

. 
P
M

N
 

E
d
e
m

a
. 

H
M

. 
 

H
M

. 
In

te
rs

t.
  

In
te

rs
t.

 i
n
fl

. 
6
 

3
 d

a
ys

 
Ye

s-
C

 
+
3
 

 
 

In
te

rs
t.

 i
n
fl

. 
P
M

N
 

in
fl

. 
P
M

N
 

P
M

N
 

*P
u
lm

o
n
a
ry

 i
n
fa

rc
ti

o
n
 

* 
* 

* 
* 

 
N

e
g
a
ti

ve
 

N
o
 

 
E
d
e
m

a
. 

In
te

rs
t.

 
E
d
e
m

a
. 

In
te

rs
t.

 
In

te
rs

t.
 i

n
fl

. 
 

E
d
e
m

a
 

1
 

1
 

Ye
s-

C
 

+
0
 

 
in

fl
. 

P
M

N
 

in
fl

. 
P
M

N
 

P
M

N
. 

H
M

. 
P
M

N
 

Ed
em

a.
 P

M
N

 
H

M
. 

PM
N

 
H

M
. 

PM
N

 
 

H
M

. 
PM

N
 

3 
3-

7 
da

ys
 

Ye
s-

C 
−1

* P
M

N
 

P
M

N
 

* 
 

* 
3
 

N
e
g
a
ti

ve
 

N
o

H
M

. 
P
M

N
 

H
M

. 
P
M

N
 

E
d
e
m

a
. 

H
M

. 
 

E
d
e
m

a
. 

H
M

. 
A

lv
. 

E
d
e
m

a
. 

H
M

. 
A

lv
. 

3
 

3
 d

a
ys

 
Ye

s-
C

 
+
0
 

 
 

P
M

N
 

h
yp

e
rp

l.
 P

M
N

 
h
yp

e
rp

l.
 P

M
N

 

A
lv

. 
h
yp

e
rp

l.
 I

n
te

rs
t.

  
A

lv
. 

h
yp

e
rp

l.
  

E
d
e
m

a
. 

H
M

. 
A

lv
. 

E
d
e
m

a
. 

H
M

. 
A

lv
. 

E
d
e
m

a
. 

H
M

. 
 

1
4
 

>
1
 w

e
e
k
 

Ye
s-

C
 

+
6
 

 
in

fl
. 

F
ib

ro
si

s.
 P

M
N

 
F
ib

ro
si

s 
h
yp

e
rp

l.
 P

M
N

 
h
yp

e
rp

l.
 P

M
N

 
In

te
rs

t.
 i

n
fl

. 
P
M

N
 

E
d
e
m

a
 

E
d
e
m

a
 

E
d
e
m

a
 

E
d
e
m

a
 

E
d
e
m

a
. 

In
te

rs
t.

  
1
 

1
 d

a
y 

Ye
s-

C
 

0
 

 
 

 
 

in
fl

. 
P
M

N
 

E
d
e
m

a
. 

H
M

. 
A

lv
. 

 
E
d
e
m

a
. 

H
M

. 
A

lv
. 

 
 

 
E
d
e
m

a
. 

H
M

. 
A

lv
. 

3
 

3
 d

a
ys

 
Ye

s-
C

 
0
 

 
h
yp

e
rp

l.
 P

M
N

 
h
yp

e
rp

l.
 P

M
N

 
 

 
h
yp

e
rp

l.
 P

M
N

 

A
lv

. 
h
yp

e
rp

l.
 P

M
N

 
P
M

N
 

A
lv

. 
h
yp

e
rp

l.
  

E
d
e
m

a
. 

A
lv

. 
 

E
d
e
m

a
. 

A
lv

. 
5
 

3
 d

a
ys

 
Ye

s-
C

 
+
2
 

 
 

P
M

N
 

h
yp

e
rp

l.
 P

M
N

 
h
yp

e
rp

l.
 P

M
N

 

E
d
e
m

a
. 

H
M

. 
P
M

N
 

E
d
e
m

a
. 

H
M

. 
 

E
d
e
m

a
. 

H
M

. 
E
d
e
m

a
. 

H
M

. 
 

E
d
e
m

a
. 

1
2
 

3
 d

a
ys

 
Ye

s-
C

 
+
9
 

 
P
M

N
 

P
M

N
 

P
M

N
 

H
M

. 
P
M

N
 

 
 

 
 

 
M

e
a
n
 (

SD
) 

 
M

e
a
n
 (

SD
) 

 

 
 

 
 

 
5.

5 
(4

.5
) 

1.
7 

(3
.5

)

A
lv

. 
h
yp

e
rp

l.
: 

a
lv

e
o
la

r 
c
e
ll

 h
yp

e
rp

la
si

a
; 

A
R

D
S:

 a
c
u
te

 r
e
sp

ir
a
to

ry
 d

is
tr

e
ss

 s
yn

d
ro

m
e
; 

C
: 

c
o
n
c
o
rd

a
n
c
e
 b

e
tw

e
e
n
 t

h
e
 c

li
n
ic

a
l 

a
n
d

 p
a
th

o
lo

g
ic

a
l 

d
u
ra

ti
o
n
 o

f 
A

R
D

S;
 C

h
ro

n
.-

P
: 

e
st

im
a
te

d
 d

u
ra

ti
o
n
 

of
 d

is
tr

es
s 

on
 t

he
 b

as
is

 o
f 

th
e 

hi
st

op
at

ho
lo

gi
ca

l i
nd

in
gs

; 
D

if
fe

re
nc

e:
 d

if
fe

re
nc

e 
be

tw
ee

n 
th

e 
cl

in
ic

al
 a

nd
 p

at
ho

lo
gi

ca
l d

ur
at

io
n 

of
 A

RD
S;

 H
M

: 
hy

al
in

e 
m

em
br

an
es

; 
In

te
rs

t.
 in

l.
: 

in
te

rs
ti

ti
al

 
in

la
m

m
at

io
n;

 L
LL

: 
lo

w
er

 l
ef

t 
lo

be
; 

LR
L:

 l
ow

er
 r

ig
ht

 l
ob

e;
 M

RL
: 

m
id

dl
e 

ri
gh

t 
lo

be
; 

PM
N

: 
po

ly
m

or
ph

on
uc

le
ar

 c
el

ls
; 

SD
: 

st
an

da
rd

 d
ev

ia
ti

on
; 

T.
 A

RD
S:

 c
lin

ic
al

 d
ur

at
io

n 
(c

ou
rs

e)
 o

f 
di

st
re

ss
; 

U
L
L
: 

u
p

p
e
r 

le
ft

 l
o
b

e
; 

U
R

L
: 

u
p

p
e
r 

ri
g
h
t 

lo
b

e
; 

Ye
s-

C
: 

E
x
is

te
n
c
e
 o

f 
c
o
n
c
o
rd

a
n
c
e
.

 
*A

bs
en

ce
 o

f 
pa

th
ol

og
ic

al
 i

nd
in

gs
. 

N
o:

 a
bs

en
ce

 o
f 

co
nc

or
da

nc
e.



26 X. Sarmiento et  al

confusion persisted up unt il the 1994 Consensus Conference,3 
which now represents a reference and point  of inf lexion for 
all professionals, since it  makes use of common criteria and 
language in applicat ion to ARDS. The main dif f iculty is that  
according t o t he Consensus Conference,  t he diagnosis is 
based on two principal criteria: radiological (condit ioned by 
observer skil l  and subj ect ive cl inical crit erion) and blood 
gases (in which PEEP is not  cont emplat ed or used);  as a 
result , a pat ient  could easily shift  from a PaO2/ FiO2 rat io of 
≤ 200 to >200 by simply modifying the ventilatory pattern. 
This explains t he ongoing exist ence of  cr i t icism of  t he 
ment ioned Consensus Conference,  t hough t he lat t er is 
universally recognized as a step forward. In the same way as 
other Consensus Conferences, studies are needed to support  
the criteria used, including prospect ive studies to establish 
new cr i t er ia aimed at  improving t he precision of  t he 
diagnost ic cri t eria of  ARDS.  In t his cont ext ,  st udies t hat  
at tempt  to correlate the histopathological f indings in ARDS 
to the clinical picture and to the degree of alveolar damage 
are limited.

The reason for select ing secondary ARDS was largely based 
on t he di f f icul t ies of  dist inguishing among t he primary 
syndrome,  bi lat eral  pneumonia and ARDS generat ed by 
mechanical vent ilat ion. In fact , at  present  the lung damage 
caused by mechanical  vent i lat ion can be regarded as a 
source of ARDS and mult iorgan dysfunct ion.14 In this sense, 
we found it  reasonable to init ially assess whether the clinical 
criteria for diagnosing ARDS are valid in secondary ARDS (at  
a distance), since the physiopathological mechanisms of the 
primary syndrome are not  necessarily analogous to those of 
the secondary syndrome.

In this study we feel t hat  we have been able to conf irm 
t hat  t he current ly appl ied ARDS diagnost ic cr i t er ia are 
reliable and valid in secondary ARDS and make it  possible to 
establish development  of the syndrome in the init ial phase 
with considerable reliabil it y.  The sat isfactory concordance 

index in t he upper range indicat es not  only t hat  t here is 
good concordance in the diagnosis of ARDS but  also that  the 
t iming of the clinical diagnosis is opportune.

Another aspect  worth ment ioning, and which has not  been 
addressed in our study,  is t he proport ion of  pat ient s wit h 
histopathological f indings compat ible with ARDS and who do 
not  meet  clinical criteria of the syndrome - such examples 
represent ing false-negat ive cases. In our series we recorded 
one such case.

However, given the limited number of pat ients involved, 
we consider it  necessary to expand upon the series, including 
pat ient s wi t h bot h pr imary and secondary ARDS,  and 
assessing whet her t he cl inicopat hological  correlat ion is 
equally st rong in both.
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