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2009 Pandemic Influenza A (H1N1): Pathology
and Pathogenesis of 100 Fatal Cases in the

- United States

The American Journal of Pathology, Vol. 177, No. 1, July 2010
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Factors Associated With Death JAMA
or Hospitalization Due to Pandemic 2009
Influenza A(H1N1) Infection in California

Critically Il Patients With JAMA
2009 Influenza A(H1N1) in Mexico

Critical Car Services and 2009 HIN1 Influenza
in Australia and New Zealand

The ANZIC Influenza Investigators*

Critically Ill Patients With 2009 JAMA
Influenza A(H1N1) Infection in Canada
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JAMA. 2009;202(17)
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Extracorporeal Membrane Oxygenation
or 2009 Influenza A(H1N1)
Acute Respiratory Distress Syndrome

Figure 1. Flow Diagram of Patients Receiving Mechanical Ventilation for Suspected 2009
Influenza A(H1N1) Infection at ECMO Centers

The Australia and New Zealand
Extracorporeal Membrane

Oxygenation (ANZ ECMO) Influenza
Investigators™ JAMA. 2009;302(17)

201 Patients given mechanical ventilation
for confirmed or suspected influenza

Y

68 Received ECMO

'

133 Did not receive ECMO

v v r
61 Confirmed 2009 7 Had suspected but 133 Confirmed 2009
influenza AH1N1) unconfirmed influenza influenza AH1N1)
or influenza A not or influenza A not
subtyped subtyped
|
' : ' v
53 Confirmed 2009 & Confirmed influenza A 6 Alive 116 Alive
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4 Stillin ICU 1 Stillin ICU
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The Australia and New Zealand
Extracorporeal Membrane
Oxygenation (ANZ ECMO) Influenza
Investigators™ JAMA. 2009;302(17)

Table 1. Comparison of Patients With Influenza A Who Received ECMO and Those Who
Received Mechanical Ventilation But Without ECMO at ECMO Centers®

Mechanical Ventilation

ECMO But Without ECMO P

Parameter (n=61) (n=133) Value
Age, median (IQR), y 36 (27-45) 44 (31-54) 02
Male sex 29 (48) 63 (47) 54
BMI, median (IQR) 29 (23-36) 29 (24-37) 92
Chronic lung disease 8 (30) 35 (26) 64

APACHE Ill comorbidity® 5(8) 30 (23) 02
Pregnancy or postpartum 10 (16 12 (9) 21
Diabetes mellitus 9(15 23 (17) 64
H1N1 positive 56 (92) 107 (80) 05
At ICU admission
Mechanical ventilation 53 (87) 117 (88) .80
Vasopressor 35 (57) 46 (34) 02
Renal replacement therapy 5(8) 9(7) 95
Duration or length of stay,
median (IQR), d
Mechanical ventilation 18 (9-27) 8 (4-14) 001
ICU 22 (13-32) 12 (7-18) .001
Hospital 28 (15-43) 20 (13-31) 07
Mortality
inICU 14 (23) 12 (9) 01

in hospital 14 (23) 17 (13) 06
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Table 2. Severity of ARDS Before Commencement of ECMO

2009 Influenza A(H1N1)

|
Suspected

The Australia and New Zealand
Extracorporeal Membrane

Oxygenation (ANZ ECMO) Influenza
Investigators™ JAMA. 2009;302(17)

Confirmed
Infection Infection All Infections
Characteristics (n =53) (n=15) (N =68)
Ventilation parameters, median (IQR)

Lowest Pa0./FIO, ratio 55 (48-65) 57 (45-62) 56 (48-63)

Highest FIO, 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.0)

Highest PEEP, cm H,0O 18 (15-20) 15 (14-18) 18 (15-20)

Highest peak airway pressure, 36 (34-40) 34 (29-36) 36 (33-38)

cm H.O

Lowest pH 7.2 (71.1-7.3) 7.2(71-7.3) 7.2(7.1-7.3)

Highest Paco,, mm Hg 69 (54-86) 67 (61-73) 69 (64-83)

Highest tidal volume, mL/kg 5.6 (4.8-6.6) 5.7 (4.4-6.7) 5.6 (4.6-6.7)

Quadrants of radiograph 4 (4-4) 4 (4-4) 4 (4-4)

infiltrate, No.

Acute lung injury score? 3.8 (3.3-4.0) 3.5(3.3-3.8) 3.8 (3.5-4.0)
Pneumothorax pre-ECMO, No. (%) 9(17) 1(7) 10 (15)
Rescue ARDS therapies used, No. (%)

Recruitment maneuver 30 (66) 8 (66) 38 (67)

Prone positioning 11 (22) 1(8) 12 (20)

High-frequency oscillation 3 (6) 0 3 (5)

Nitric oxide 19 (38) 1(8) 20 (32)

Prostacyclin 12 (23) 2 (15) 14 (22)
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Extracorporeal membrane oxygenation

for severe influenza A (H1IN1) acute
respiratory distress syndrome: a prospective
observational comparative study

ECMO (n = 9) Without ECMO (n

Age, median (IQR), years 49 (26-57) 54 (43-60)

Male sex 3 (33) 4 (44)

BMI. median (IQR), kgf'n‘f3 30 (25-30) 30 (24-35)

Time from onset of flu symptoms to 1CU 4 (2-6) 3 11-5)
admission median (TﬁR‘l {IH\"Q

SAPS 1T at ICU dlll“l%\l(]ll median (IQR) 47 (30-52) 37 (33-48)

Lactate®, median (IQR), mmol/l 4.9 (1.9-12.6) 1.7 (1.5-2.4)"

Pregnancy or postpartum I (1)

Diabetes mellitus 1 (11)

COPD {

Congestive heart failure 1 ¢(LI)

Immunosuppressant medications 1 (11)

Cancer 2 (22)

At ICU admission

Mechanical ventilation 7 (19)

Vasopressor 6 (67)

Renal replacement therap 3 (33)
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Cas confirmés H1N1 (N=557) Déces (N=114)

Age 47 +16 53+17
Grossesse 26 (4.7%) 2 (1.8%)

Pas de facteur de risque 157 (28.2%) 20 (18%)

Immunoépression 131 (23.5%)

SDRA | 331 (59.4%) 97 (87.4%)
Co-infection bactérienne 151 (27%) 36 (32.4%)
ECMO 63 (11.3%) 24 (21.6%)
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Extracorporeal membrane oxygenation MDD
for severe influenza A (HIN1) acute
respiratory distress syndrome: a prospective

observational comparative study

ECMO (n = 9) Without ECMO (n = 9)

Duration or length ol stay, median (1QR), days

Mechanical ventilation 27 (20-31) 12 (8-38)
G 28 (21-33) 13 (8-48)
Hospital 28 (21-40) 28 (8-50)
Mortality

ICU 5 (56) 5 (56)
Hospital 5 (56) 5 (56)
Corticosteroids for ARDS 5 (56) 3 (33)
Cause of death

Intractable respiratory failure 2 (22) 1 (11)
Multiorgan failure 3 433) 4 (44)
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' Extracorporeal Membrane Oxygenation
or 2009 Influenza A(H1N1)
Acute Respiratory Distress Syndrome The Australia and New Zealand

Table 3. Patient Outcomes? Extracorporeal Membrane

2009 Influenza A(H1N1) Oxygenation (ANZ ECMO) Influenza
Investigators™ JAMA. 2009;302(17)

I |
Confirmed Suspected
Infection Infection All Infections
Outcome Measure (n = 53) (h=15) (N = 68)

Length of stay, median (IQR), d
ICU

26 (16-35) 31 (15-38) 27 (168-37)
Hospital 35 (24-45) 40 (27-54) 39 (23-47)

Duration, median (IQR), d
Mechanical ventilation 24 (13-31) 28
ikl
1

13-34) 25
10-16)

( 13-34)
(

B7

(

(

7-15)
71)
)
7

ECMO support 10 (7-14)

Survival at ICU discharge 38 (72) 0
Stillin ICU 4(8) 2
Survival at hospital discharge 22 (42) 10
2
0]
7

(
(
(
9

1

Still in hospital® 14 (26) (1
Ambulant at hospital discharge® 21 (95) 10 (1

Sao; on room air at hospital 97 (95-98) a7 (95-
discharge, median (IQR), %°©

. Discharge destination
Died 11 (21)

Home 18 (34)
Other hospital 0
Rehabilitation facility 4(8)

Cause of death®
Hemorrhage 3(27)

Intracranial hemorrhage 4 (36)
Infection 1(9)
Intractable respiratory failure 327
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Intravenous Zanamivir for Patients

with Pneumonitis due to Pandemic
(HIN1) 2009 Influenza Virus

We report on 2 critically ill patients with pneumonitis and
acute respiratory distress syndrome due to pandemic (HIN1)
2009 influenza A virus who were treated with intravenous
zanamivir and had favorable clinical outcomes. Zanamivir
given intravenously may be a therapeutic option in patients
with critical illness and mechanical ventilation.

Clinical
Infectious
Diseases
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Hospitalized adult patients with 2009 influenza A

(HTN1) in Beijing, China: risk factors for hospital G;n\c
mortality Infectious Diseases

Xiuming Xi', Yuan Xu?, Li Jiang', Ang Li®, Jie Duan®, Bin Du”’,

the Chinese Critical Care Clinical Trial Group (CCCCTG)
Table 3 Hospitalized adult patients with 2009 Influenza A
(H1N1) in Beijing: risk factor for hospital mortality by
logistic regression analysis

OR 95%(Cl

Model 1
Diabetes 8830 2.041 - 38.207

LDH on admission, per 100 U/L 1240 1025 - 1.500
increase

Corticosteroids treatment 3668 0987 -13640

Model 2

Septic shock 143.039 10.355 -
1975.8

Altered mental status 8482 1760 - 40.887
Acute respiratory failure 9.982 0.947 -

105.240 Xi et al. BVIC Infectious Diseases 2010, 10:256
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