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National National University,University, Pediatric CentersPediatric Centers

SettingsSettings: PICU, NICU, P/NICU: PICU, NICU, P/NICU

FunctionFunction: National : National programmesprogrammes of clinical investigation of clinical investigation 
and CME, serve and CME, serve 10+10+ millions populationmillions population

Provincial Women and ChildrenProvincial Women and Children’’s Health Centerss Health Centers

SettingsSettings: : ChildenChilden’’s Hosps Hosp--PICU, NICU; MaternityPICU, NICU; Maternity--NICUNICU

FunctionFunction: Regional : Regional CMECME and and clinclin investig,investig, 55--10 10 mlnmln

PrefecturalPrefectural/Sub/Sub--province Medical Centersprovince Medical Centers

SettingsSettings: NICU+P: NICU+P

FunctionFunction: Service and : Service and clinclin investiginvestig , 1, 1--5 5 mln mln 
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Experience        evidence-based medicine

Few multicenter clinical study

network

challenge

Limited funds

Change old mode

Establish network

Advantage: 
sufficient 
cases



Interventional

RCT study
Descriptive 
clinical 
epidemiology

Ethics and cultural/social
Guidelines
Nursing care

Profile of respiratory 
failure
Resource allocation
Quality improvement

Network



Collaborative

Study

Group

Clinical Center Clinical Center 

Data CollectionData Collection

CCollaborative Centerollaborative Center
Data ProcessingData Processing

Electronic
Data

Monthly 
Report

Management
Supervision

Feedback

Group’s network



Patient InformationPatient Information
Case report form:

Demographic characteristics
Medical history, health status, family, et al
Disease components
SNAPPE-II or PIM
Intervention, et al
Outcome and burden, et al 

Monthly report form:
New admission according to inclusion and 
exclusion criteria, et al



Man power inputMan power input
Clinic directors:

Commitment to the agreement
Staffs and funds
Responsible to all the cases and report forms
Contact person
Manuscript co-authorship 

Key staffs:
Daily collection of the case information
Reporting to the collaborative center
Responsible for data uploading and inquiry



Staff trainingStaff training
At the start period:

Courses to study protocol and case reporting 
forms
Practice communication

During the study period:
Telephone communications
Newsletters
Attending workshops

At the conclusion:
Assessment of unit performance



Prospective, Prospective, MulticenterMulticenter Clinical Survey of Clinical Survey of 
Neonatal Acute Respiratory Failure in 23 Neonatal Acute Respiratory Failure in 23 

Neonatal Intensive Care Unit in ChinaNeonatal Intensive Care Unit in China

Chinese Collaborative Study Group for Chinese Collaborative Study Group for 
Neonatal Respiratory DiseasesNeonatal Respiratory Diseases

20042004--20052005



Half of the mortality of children below 5 years old 
is in neonatal period

NRF is a main cause of death with high mortality, 

morbidity and costs

Epidemiological data are lacking but essential for 
promoting intensive care quality and health policy



Author     country   time    object         Incidence(%)  MortalAuthor     country   time    object         Incidence(%)  Mortality(%)ity(%)

Bonafe      Bonafe      Italy       1996    population      3.3                   14.8Italy       1996    population      3.3                   14.8

Rubaltelli  Rubaltelli  Italy      1998    population       2.2                  14.6Italy      1998    population       2.2                  14.6

AngusAngus USA      2001    population       1.8USA      2001    population       1.8 11.111.1

AliAli Tobago  2003    population       1.4Tobago  2003    population       1.4 33.0 33.0 

LeeLee Canada  2000Canada  2000 NICUNICU 4343 //

ARF surveys (mainly retrospective)

Variable results were due to the differences in 
population, inclusion criteria and geography



Lack of epidemiological  data of ARF in China

A survey based on population is difficult — no 

reliable birth registration for vital statistics

A survey based on clinical record is feasible —

relatively easier with admission registries, etc…



MethodMethod

InclusionInclusion
CriteriaCriteria

1. All NICU admission1. All NICU admission
2. NRF: defined as 2. NRF: defined as 

requiring MV requiring MV 
or nasal CPAPor nasal CPAP

ProspectiveProspective
multicentermulticenter

ObjectivesObjectives
1.1. Incidence, mortalityIncidence, mortality
2.2. Risk factorsRisk factors
3.3. Underlying diseasesUnderlying diseases

PeriodPeriod 2004.32004.3--2005.22005.2

S
T
U
D
Y

D
E
S
I
G
N



Data Submission & CommunicationData Submission & Communication

Network website
www.shlung.com/ neonet



(2004.3.1 ~ 2005.2.28)(2004.3.1 ~ 2005.2.28)

Incidence: 14.3%

Death
8.5% Give up

23.5%

159

438

13038

NRF 1863
Mortality: 32.0%
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Birth Weight Distribution of NRFBirth Weight Distribution of NRF

23092309±± 832 g832 g

BW (g)

5000 - 5500

4500 - 5000

4000 - 4500

3500 - 4000

3000 - 3500

2500 - 3000

2000 - 2500

1500 - 2000

1000 - 1500

500 - 1000

300

250

200

150

100

50

0

g 1000
1.8%

g 1000-1499
14.6%

g 4000
2.3%

g 2500-4000
39.4%

g 1500-2499
42.0%



Sex M/F=3 : 1Sex M/F=3 : 1

26.1%

73.9%

?

?male

75.5%

female

24.5%

Clinical features
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Congenital Malformation (8.5Congenital Malformation (8.5%% ))

CHD
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par t i al
16.8%

compl et ed
14.3%

no
68.9%

GA= 34 w

0

10

20

30

40

<28 28-32 33-37 >37 
GA (w)

?
?

?
?

?
?

(
%

)

Risk factors



Emer gency
C/ S
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Si ngl et on
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Maternal DiseasesMaternal Diseases
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%

Age: 27.8± 4.8 yrs, Median: 27.0( 19-51) yrs

Risk factors

Pregnant Pregnant 

hypertensionhypertension

PlacentaPlacenta

PreviaPrevia

PPRMPPRM DiabetesDiabetes



Primary Causes of Assisted VentilationPrimary Causes of Assisted Ventilation

Others
11.1%

PI after delivery
6.3%

Aspiration of
amniotic fluid

8.6%

HIE
5.6%

Sepsis
2.3%

MAS
8.7%

TT
7.0%

Apnea of
prematurity

4.1%

PI before or
during delivery

13.9%

RDS
32.3%



SNAPPESNAPPE--IIII(( Median 20Median 20))
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SNAPPESNAPPE--II and MortalityII and Mortality
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Respi r at or y Ther apyRespi r at or y Ther apy
Duration of intervention: 91±± 94 h, Median: 70 h
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Surfactant and INO TherapySurfactant and INO Therapy

surfactant

• GA: 31.8± 3.2 w
• BW: 1743± 637 g

RDS:602

36.0%

Prophylactic surfactant:

• BW<1200g: 14.4%

• GA<30 w: 9.5%

15.6%

NRF:1863

3.2%iNO

surfactant
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NICU Cost (Median 8315 Chinese Yuan)NICU Cost (Median 8315 Chinese Yuan)
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Cost Among HospitalsCost Among Hospitals
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CONCLUSIONSCONCLUSIONS

FirstFirst multicentermulticenter prospective study of NRF in Chinaprospective study of NRF in China

-- Overall reflects the incidence, disease componentsOverall reflects the incidence, disease components

and critical care levelsand critical care levels

-- Find out differences when compare with other Find out differences when compare with other 

countries for improvement national and regional countries for improvement national and regional 

intensive careintensive care

First First multicentermulticenter neonatal network based on advanced neonatal network based on advanced 

concepts of international standards, enabling costconcepts of international standards, enabling cost--

effectiveness and interventional investigationeffectiveness and interventional investigation



Prospective, Prospective, MulticenterMulticenter Clinical Survey of Clinical Survey of 
Acute Respiratory Distress Syndrome in 25 Acute Respiratory Distress Syndrome in 25 

Pediatric Intensive Care Unit in ChinaPediatric Intensive Care Unit in China

Chinese Collaborative Study Group for Chinese Collaborative Study Group for 
Acute  Respiratory Distress SyndromeAcute  Respiratory Distress Syndrome
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Method

Inclusion
Criteria

. All PICU Admissions 
(29 d-14 y)

. ARDS

Prospective
Multicenter

Objectives

. Incidence, mortality, 
risk factors

. Disease Processing

. Differences between 
PICUs

Period 2004.1-2005.6
Total 12mon

S
T
U
D
Y

D
E
S
I
G
N



All PICU Admissions

Critical Ill

ARDS

Mortality 

Treatment 
Protocol
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Acute

PaO2/FiO2

Chest X-ray

Cardiogenic ?

< 7days

Confirmed by
2 Radiologists 

Echocardio-

graph

Oximeter
Ventilator
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N
O
S
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E



ARDS WorkshopsARDS Workshops

Changsha

Shanghai Wuhan

Kunmin 



ARDS Final WorkshopARDS Final Workshop
(2005.06.16)(2005.06.16)



2004.1 ~ 2005.62004.1 ~ 2005.6(( 25 25 PICUsPICUs))
PICU    12018

Critically ill 7269

Respir failure 2009

Mechan vent 1957

ARDS  105

ARDS Death  64

ARDS
Incidence: 1.44% (105/7269)
Mortality: 61.0% (64/105)



Monthly distribution of the cases 
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Preliminary DiseasesPreliminary Diseases

DiseasesDiseases Cases/Death (No.)Cases/Death (No.)
IntrapulmonaryIntrapulmonary 62/3662/36

PneumoniaPneumonia 58/3558/35
TBTB 1/01/0
ContusionContusion 2/12/1
NearNear--drowndrown 1/01/0

ExtrapulmonaryExtrapulmonary 43/2843/28
SepsisSepsis 24/1924/19
ToxicationToxication 5/25/2
AsphyxiaAsphyxia 3/23/2
Cardiopulmonary bypassCardiopulmonary bypass 3/03/0
Hemorrhagic shockHemorrhagic shock 2/12/1
Conjunctive tissue diseasesConjunctive tissue diseases 2/22/2
Fluid overloadFluid overload 2/02/0
TraumaTrauma 1/11/1
KetoacidosisKetoacidosis 1/11/1



Incidence and Mortality in Pneumonia and Incidence and Mortality in Pneumonia and 
Sepsis Induced ARDSSepsis Induced ARDS

PneumoniaPneumonia SepsisSepsis

PICUPICU

Total Total No.No. 3013 3013 688688

DeathDeath 159159 122122

Mortality (%)    5.3 ( 4.5, 6.1)* Mortality (%)    5.3 ( 4.5, 6.1)* 17.7 (14.9, 20.8) 17.7 (14.9, 20.8) 

ARDSARDS

Total Total No.No. 58 58 2424

Incidence(%) Incidence(%) 1.9 (1.5, 2.5)  1.9 (1.5, 2.5)  3.5 (2.2, 5.1)3.5 (2.2, 5.1)

Death Death 35 35 1919

Mortality (%)Mortality (%) 60.3 (46.6, 73.0) 60.3 (46.6, 73.0) 79.2 (57.8, 92.9)79.2 (57.8, 92.9)

*95% CI *95% CI 
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Time interval from Time interval from 
preliminary disease preliminary disease 

to onset of ARDS: to onset of ARDS: 
75.675.6±± 53.0 h53.0 h

2525thth, 50, 50thth, 75, 75thth, 90, 90thth, 95, 95thth

percentile: 24, 72, 120, percentile: 24, 72, 120, 
144, 168 h 144, 168 h 

ARDS ARDS deathdeath within within 
24hrs24hrs/ total ARDS death/ total ARDS death

=37.7% (23/61)=37.7% (23/61)
ARDS??????????( ??)
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ARDSARDS Critical illCritical ill FoldFold

Mortality (%)Mortality (%) 61.061.0 6.86.8 9.19.1

Hospital daysHospital days 18.818.8 6.96.9 2.92.9

CostCost(( YuanYuan)) 4091440914 91579157 4.54.5

The mortality of ARDS in China is significantly The mortality of ARDS in China is significantly 
higher than those in developed country (30higher than those in developed country (30--40%)40%)

The burden of ARDS is heavyThe burden of ARDS is heavy



Mortality of ARDS in different Mortality of ARDS in different PICUsPICUs
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Mortality of ARDS on MV in different Mortality of ARDS on MV in different PICUsPICUs
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Lung Mechanism    Lung Mechanism    
PressurePressure
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Lung Mechanism  Lung Mechanism  
VolumeVolume
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Gas Exchange  Gas Exchange  
Blood GasBlood Gas
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1001005/55/55 EPO5 EPO

606010/610/64 EPO4 EPO

50506/36/33 EPO3 EPO

84.784.714/1214/122 EPO2 EPO

74.374.335/2635/26== 2 EPO*2 EPO*

67.367.355/3755/37== 2 organs2 organs

Mortality(%)Mortality(%)Cases/DeathCases/DeathNumberNumber

*EPO: extra pulmonary organs
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UnivariateUnivariate Logistic Regression Analysis Logistic Regression Analysis 
of Risk Factors (34)of Risk Factors (34)

________________________________________________________________________________________________________________________________________

VariablesVariables OROR p valuep value
____________________________________________________________________
SepsisSepsis 3.0403.040 0.0370.037
MOFMOF 3.7713.771 0.0110.011
I nfiltrationsI nfiltrations

2 quadrants2 quadrants 0.2640.264 0.0020.002
3 quadrants3 quadrants 1.4941.494 0.4870.487
4 quadrants4 quadrants 2.5332.533 0.0230.023

PCI S (domestic)PCI S (domestic) 0.8910.891 0.0010.001
pHpH 0.0170.017 0.0200.020
PaCOPaCO22 (mmHg)(mmHg) 1.0261.026 0.049 0.049 
OIOI 1.0401.040 0.1160.116
____________________________________________________________________



Multivariate Logistic Regression Analysis Multivariate Logistic Regression Analysis 
of Risk Factorsof Risk Factors

________________________________________________________________________

OROR p valuep value

____________________________________ ____________________________________ 

InfiltrationsInfiltrations 0.0040.004

2 quadrants2 quadrants 0.1750.175 0.0010.001

4 quadrants4 quadrants 0.6420.642 0.5300.530

PCIS (domestic)PCIS (domestic) 0.8810.881 0.0010.001

PaCOPaCO22 1.0311.031 0.0300.030

________________________________________________________________________



ConclusionsConclusions
The incidence and mortality of ARDS is 1.44% and The incidence and mortality of ARDS is 1.44% and 

61.0% respectively in 61.0% respectively in PICUsPICUs. The mortality of . The mortality of 

ARDS is 9 folds as those of critically ill patients and ARDS is 9 folds as those of critically ill patients and 

is twice that in the developed countries.is twice that in the developed countries.

Hospital stay days in ARDS took up 3% of total Hospital stay days in ARDS took up 3% of total 

PICU occupancy and 5.2% of total ICU cost.PICU occupancy and 5.2% of total ICU cost.

Relatively low critical care level and Relatively low critical care level and inhomogeneityinhomogeneity

in using lung protective strategies are main issues in using lung protective strategies are main issues 

associated with the high mortality.associated with the high mortality.
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