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Background: Few epidemiological studies on ped-
iatric acute lung injury (ALI) or acute respiratory dis-
tress syndrome ( ARDS) have been published. This
investigation aimed to understand clinical epidemio-
logical situation of ALI and ARDS in China.

Methods: A series of 64 patients with ALI hospi-
talized at the pediatric intensive care unit (PICU) of
our hospital from February 1996 to January 2001 was
analyzed by case-control study. Six death risk factors
were studied by single-factor relative risk analysis.

Results; All 64 patients accounted for 0. 084 % of
total hospital admissions and 3. 77 % of critically ill pa-
tients at the PICU during the same period, with an in-
creased morbidity and a mortality of 34.38%. In pri-
mary intra-pulmonary diseases, pneumonia was pre-
dominant, followed by inhalation. Extra-pulmonary
diseases were mainly due to sepsis and heat-stroke
syndrome. The order of 6 death risk factors included
systemic inflammatory response syndrome ( SIRS),
extra-pulmonary organ dysfunction, PaQ,/FiQ, <200,
sepsis, critically ill score <70, and pneumonia.

Conclusions: The morbidity of ALL/ARDS is in-
creasing because of improved recognition and diagno-
sis of the disease. The mortality remains high, while
SIRS developing into multiple organ dysfunction syn-
drome is a high-risk factor causing death.
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Introduction

death of critically ill patients is not due to pri-

mary diseases but multiple organs dysfunction
syndrome (MODS) developed from systemic inflam-
matory response syndrome (SIRS). As the first target
organ, lung often presents with acute lung injury
(ALI) and its advanced phase, acute respiratory dis-
tress syndrome (ARDS). Even with intensive vital or-
gan supports and treatment of anti-inflammatory and
primary diseases, the mortality of ARDS remains as
high as 48%-75% in adult ARDS. Few epidemiolo-
gical studies have been published on pediatric ALL/
ARDS worldwide.™*’

I n the pediatric intensive care unit (PICU), the

Methods

Diagnostic criteria

ALI/ARDS was diagnosed according to the criteria of
the American-European Consensus on ARDS of 1994.*
SIRS was determined according to the criteria set up at
the Second World PICU Conference in 1996.'* The pa-
tents were scored and MODS was diagnosed according
to the “pediatric critically ill scoring system and pedia-
tric system organ failure diagnosis” developed at the
national Taiyuan meeting in 1995.""

Patients

Among the 64 patients with ALL/ARDS, 42 were male
and 22 female, with the youngest being 30 days old
and the eldest 11 years old. Twenty-three patients had
critically ill score <70, and 59 met the SIRS criteria.
Five non-SIRS patients varied in age from 30 to 40
days. In terms of primary diseases, 25 patients were
due to intra-pulmonary factors and 39 extra-pulmonary
factors. Pa0,/FiO, <200 ( ARDS) was found in 54
patients, and PaO,/FiO, 201-300 ( ALI) in 10. In 53
patients (82.8% ) with extra-pulmonary involvement,
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24 had 2 organs involved (including lungs) and 29
more than 2 organs involved. Twenty-seven patients re-
ceived nasal continuous positive airway pressure ( NC-
PAP) respiratory support, 19 mechanical ventilation,
15 high frequency jet, and 3 mask supply. Twenty-two
patients (34.4% ) died.

Epidemiological analysis
Hospital and PICU admissions, the morbidity, mortali-
ty and main primary diseases of ALI/ARDS in the
same period were analyzed to understand their changes.
Six death risk factors were related to the mortality of
ALI/ARDS, including etiology, critically ill scoring,
SIRS, extra-pulmonary involvement and PaQ,/FiO,.
Statistically a case-control study was conducted to
analyze single factor odds ratio (OR). Twenty-two pa-
tients died and 42 controls survived.

Results

The patients with ALL/ ARDS accounted for 0. 084% of
a total of 76 114 patients hospitalized during the same
period; the yearly morbidity was 0.04% , 0.044% ,

Table 1. Primary diseases of the 64 patients with ALL/ ARDS

0.067% , 0.12% and 0.13% , respectively from 1996
through 2000. ALIL/ARDS accounted for 3.77% of
1698 children admitted to PICU whose critically ill
score was <80 in the same period; the yearly PICU
morbidity was 1. 57% , 1.65% , 2.87% , 6.08% and
9.47% , respectively for each year.

The primary diseases and 6 death factors of the 64
patients with ALI/ARDS are listed in Tables 1 and 2.
Pneumonia was the main intra-pulmonary disease which
accounted for 0.12% of total hospital pneumonia ad-
missions during the time, then followed by inhalation
(smoke, poisoning gas, swimming pool water, gastric
contents ) ; sepsis was the main extra-pulmonary disease
and accounted for 0. 65% of total sepsis hospital admis-
sions, followed by infant heat-stroke syndrome.

Of the 64 patients, 22(34.38% ) died, including
1 (10% ) of 10 patients with ALI, 21 (38. 89% ) of 54
patients with ARDS. Six of 22 patients with NCPAP
support (22.22% ) died, 12 (63.16% ) of 19 patients
with mechanical ventilation, 3 of 15 patients with high
frequency support, and 1 of 3 patients with mask oxy-
gen supply. SIRS was the highest among 6 death risk
factors in all 22 fatal patients ( Table 3).

Intra-pulmonary Extra-pulmonary

Group n . . . . Heat-stroke Severe Epileptic — Intracranial Post-operation
Pneumonia  Inhalation Contusion  Sepsis syndrome enterifis state Poisoning hemorthage of liver rupture

Fatal 22 5 0 2 10 2 2 0 0 1 1

Survival 42 11 7 0 6 8 2 4 3 0 0

X value 0.092 2.584 1.510 7.481  0.462 0.018  0.905  0.438 0.110 0.110

P 0.761 0.108 0.219 0. 006 0.497 0.892 0.341 0.508 0.740 0.740

Table 2. Six death factors of the 64 patients with ALL/ ARDS

Group n Pneumonia Sesis SIRS MODS Pa0, /FiO, Critically ill score <70

Fatal 22 5 10 22 21 20 12

Survival 42 11 6 37 32 33 11

X value 0. 092 7.481 1.428 2.532 0.999 2.880

P 0.761 0. 006 0.232 0.112 0.371 0. 090

Table 3. Logistic regression analysis of death risk factors of ALL’ARDS

Risk factors Regres.s1.o 1 Standard X P OR 95% confidence interval

coefficient error

SIRS 7.928 24. 869 0.102 0.750 >100" 0.000-4. 09 x 10%

MODS 1.669 1.173 2.024 0.155 5.308 0.533-52.910

Sepsis 1.533 0.681 5.065 0.024 4.634 1.219-17.614

Critically ill score <70 0.628 0.646 0.944 0.331 1.873 0.628-6. 641

Pa0,/FiO, <200 0.370 0.965 0.147 0.701 1.448 0.218-9. 604

Pneumonia 0.178 0.720 0.061 0.805 1.195 0.291-4.899

% ; OR value o« , expressed by >100.
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Discussion

The reported morbidity of ARDS in PICU was around
1% "', but it is unclear among the pediatric popula-
tion."™™/ In this study, the morbidity of ALIL/ARDS
and ARDS in PICU were 3. 77% and 3. 18% respec-
tively, which were higher than those previously report-
ed. In this hospital, it was 0.084% , and was increas-
ing yearly in the five-year period because of the im-
proved recognition and diagnosis. The exact morbidity
may be higher since some patients were misdiagnosed
as having severe pneumonia, heart failure, or acute
lung edema and not transferred to PICU. Therefore,
pediatricians must better understand the disease, and
transfer patients to PICU in a timely manner.

Extra-pulmonary diseases were predominant in
causing ALL/ARDS in this study, especially sepsis and
heat-stroke syndrome. Intra-pulmonary diseases, pneu-
monia and inhalation, ™’ are different from sepsis, se-
vere pancreatitis, inhalation of gastric contents, chest
and abdominal trauma, and multiple bone fracture re-
ported in adults.”®"*’ The morbidity of ALL/ARDS in
sepsis and pneumonia was 0.65% and 0. 12% respec-
tively in this study. There were no comparable reports,
only Dobyns'’ reported that 20% -40% of sepsis cases
may develop ARDS; but the rate was much higher than
that in this study because of a different definition of
sepsis.' "’

The order of the 6 risk factors defined by relative
risk (RR) of death, single factor analysis, was as fol-
lows: SIRS, extra-pulmonary organ dysfunction,
Pa0,/FiO, <200, sepsis, critically ill score <70, and
pneumo-nia. It was demonstrated that intra- and extra-
pulmonary insults result in SIRS developing to MODS,
causing death.>'*™ Thus, doctors should be vigilant
to identify early SIRS and take interventional meas-
ures. In this study, the survival rate of patients receiv-
ing early NCPAP respiratory support was as high as
77.78% (21/27) ; however, the mortality of patients
having mechanical ventilation was as high as 63. 16%
(12/29) in patients in advanced phase or after NCPAP
failure, indicating the importance of early interven-
tion.">* The mortality of patients in this study was
34. 38% , and that of ARDS was 38. 89% ; both lower
than those reported in adults, showing that children
may have a better response to medical intervention than
adults.**"
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